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HEALTH BEFORE BIRTH: ANTENATAL HYGIENE AND 
EUGE3NICS 

BY ]. W. BALLANTYNE, H.D., P.R.CP.B. 

Fliyridsii to the Edinburgh Rofal Maternity Hospital; fonnerlf Lecturer on 

Antenatal Pathology and Teratology in the Univerei^ of Edinburgh 

and in the Polyclinic, Ijondon 



A oooD many attempts are being made at the present time to 
inflnence beneficially the life before birth, with the result that there 
is some confusion in the mind of the medical profeBsion, not to speak 
of tiie general public, as to the exact means which are being advised 
or taken to achieve so desirable a consummation. There is, for 
instance, the subject of antenatal hygiene, upon which I have vnritten 
several books and a number of articles at various times in the past 
twenty-five years; and there is the cult or study of eugenics which 
is standing so fully in the blaze of publicity at the present time. In 
what relationship do these two subjects stand to each other ? Does 
eugenics embrace antenatal hygiene, or is antenatal hygiene the sub- 
ject with the wider range wiihin which eugenics is included} Has 
the pre-matemity ward in the Edinburgh Matemjly Hospital any- 
thing to do with eng^ics, and are the babies bom to the mothers in 
that ward " eugenic infants " ? Am I myself a eugenist, or am I 
opposed to eugenics ? The answers to these questions, so far as they 
are personal, may be of very little interest; but it will be of real 
importance to both subjects to attempt to define their relations, and 
it may prove to be a matter of general concern to many people. The 
whole atmosphere surrounding the question of procreation at the 
present time requires clarification. Mankind having apparently 
made up its mind to experiment upon its own reproduction, it is well 
that some precision should be introduced into ihe terminology of the 
snbject ; it is necessary, too, that the issues involved should be, at any 
rate, stated. 

Whether antenatal hygiene includes, or is included in, eugenics is, 
Vol. n, S«r. 24—1 J 
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of couree, chieflj a queatioii of definitiom. What, then, is tlie 
definition of antenatal hjgiene ? Personally I have always regarded 
antenatal hygiene as the health aspect or side of the subject of which 
antenatal pathology was the disease aspect or morbid side, looking 
upon the one aa the complement of the other, and on the two together 
as constitutLng the whole of our knowledge of health and disease 
before birth. This raiaes the further question: What exactly is 
included in antenatal pathology ! 

When, in 1892, I published the first instalm^it of what was 
intended to be a series of volumes dealing with the morbid states 
found at birth, and therefore, of course, developed before birth, I 
gave it tlie title of the " Diseasee and Deformities of the Foetus," 
and added the sub-title of " An Attempt Towards a System of Ante- 
natal Pathology." This was, so far as I know, the firat occasion on 
which I employed the term anteTuUal pomology ; I might have called 
my subject prenatal pathology or antenatal medicine, but for some 
passing or accidental reason, which I have now forgotten, I chose the 
words " antenatal pathology." The word " antenatal " had the sanc- 
tion of Sir James Hurray's New English Dictionary. It had been 
used in 1817 by Shelley, who spoke of "memories of an antraatal 
life " ; by £ingsley in 1848 when he referred to " heaven my spirifs 
antwiatal home," and by Farrar in 1879 when he described the 
" antenatal predilection for Israel and detestation of Esau " ; it 
could not, therefore be wrong for me to follow the example of &ese 
men. As to the word itself, it simply meant " happening or existing 
before birth." I need not stay to define pathology: I took it to be the 
department of medical study which treats of llie causes and nature 
of diseases or abnormal bodily afFections or conditions. 

At first I thought that in three volumes of 350 pages each I 
should be able to deal exhaustively with all the diseases of the fcetns, 
and that another three or four volumes would contain the mal- 
formations and monstrosities of the sama But I made a huge mis- 
calculation, as became evident as soon as the second volume appeared 
in 1895. In these two instalments / was able to describe ordy some 
of the diseases of the si^eutaneous tissue and skin of the foetus; 
some ten further instalments would have been necessary to complete 
the work OB the scale and with the detail intended, and then I should 
have been left with all the monstrosities and deformities untouched ! 
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Aa has happened to me on other occasions, the plan of my project 
was far too lai^ and was quite beyond my resources. 

Meantime, in 1894, I had begun to bring out Teratologia, a 
Qttarierly Journal of Antenatal Pathology, and Aia continued to 
appear for two years, when the amallnees of the subscription list 
brought it to an end; " a premature birth, not an abortion," was what 
I called ihe result in the valedictory letter to my " few but fine " 
Bubscrihers. In the preface to the first volume (1894) I described 
it as " a new departure," and said that the reader would for the 
fibrst time in the history of medicine be provided with a journal 
dealing exclusively with antenatal disease and deformity and with 
certain closely-associated neonatal states. During its publication I 
was beginning to give more thought to heredity in connection with 
antenatal morbid conditions, and ihe appearance in its pages of Dr. 
FSrS's paper on the effects of microbic toxins and the alcohols upon 
the life before birth brou^t to me a new conception of the scope 
of antenatal pathology ; his paper, at any rate, was one among several 
things which had this result 

In my address to the Glasgow Obstetrical and Gynsecological 
Society in February, 189S,* I tried clearly to define my views M to 
the scope and contents of antenatal pathology. I then subdivided pre- 
natal life into three periods, and found that three sets of pathological 
states were amociated with the three periods. The periods were: 
First, tiie fetal, corresponding to the last seven months of the 
mother's pr^;nancy, and having for its typical morbid states the 
diseases of later life modified by the intra-uteriue environment; 
second, the embryonic, extending roughly from the second to the 
ei^th week of pr^nancy, and having as its peculiar morbid attribute 
the production of monstrosities and deformities; and, tliird, the 
germinal period, occupying tiie week following imprecation and 
extending also right away back into the lives of the parents and 
ancestors in the somewhat problematical vitality of the germ-cells 
lying in the parental genital glands, and having, as its special patho- 
logical manifestation, morbid heredity and some other curious de- 
velopments, such as double monsters and teratomata. I Insert here the 
schematic representation of life which I gave at the Qlaagow lecture. 



; Arohioet of Pediatriot, 3 
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It shows the varioTiB periods of life acted upon by " morbid cAUBee " 
on the one hand and controlled by " hereditary tendencies " on the 
other. 
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The three divisions here indicated and the special pathol(^ 
peculiar to each were mudi more fully described in the lectures on 
antenatal pathology and teratology which I gave in the University 
of Edinburgh (1899-1900) and at the Polyclinic in London in 1900. 
In these lectures, too, I b^an to deal with antenatal hygiene ; indeed, 
there was one devoted entirely to antenatal therapeutics, and it was 
published later in the British Medical Journal (voL i. for 1899, p. 
889). This was, of course, the practical side of the subject, but I had 
been prevented from embarking upon it by the apparent hopeleseueee 
of antenatal diagnosis and by the mystery of antoiatal causation. 
As, however, I b^au te realize that the same morbid causes were in 
action in antenatal life as in postnatal, that they were likewise active 
in each of the three periods of antenatal existence, and that the ex- 
traordinary differences in the results of their action (diseases, de- 
formitiee, monstrosities, morbid tendencies) were due rather to the 
conditions peculiar to the life of the period than to any difference 
in the causes themselves, I began to see some hope of taking preven- 
tive measures and of doing good thus, even if I were still quite unable 
to diagnose the state of the infant in utero. 

"When, therefore, in 1902, I published the first volume of my 
work " A Manual of Antenatal Pathology," I ventured to add " and 
Hygiene " to the title ; in that volume and in the one which followed it 
in 1904 I devoted some chapters to antenatal hygiene and to the 
treatment of the infant before birth ; and I divided the subject into 
three divisions, corresponding to the three departments of antenatal 
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pathology, viz., fetal, embryonic, and germinal hygiene. By ante- 
natal hygiene, therefore, I meant the preservation or restoration of 
the healttL of the new being before birth in ^ fetal, the embryonic, 
and the germinal stagee of his existence. Naturally the preservation 
and restoration of antenatal health can be effected only through the 
mother for the ifetal and embryonic stages, and, throng^ her, the 
father, and earlier ancestors, for the germinal period ; for, it will be 
remembered, I did not limit germinal life, in my definition thereof, 
to the vitality in the ovum following impr^;nation, but carried it 
back into the germ-eellular life of the ovum and spermatozoon be- 
fore impr^;nation. Taking, therefore, my wide doEnition of antena- 
tal hygiene, it is obvious that, since it includes the attempt to restore 
or preserve the health of the germ-cells in the bodies of the parents, 
grandparente, and earlier ancestors, it includes eugenics. 

Safore, however, trying to estimate the value of the last-named 
sort of antenatal hygiene, let me state how it come about that I 
wrote so much more of the other kinds of prraiatal treatment While 
I was engaged with my " Manual of Antenatal Pathol<^ and 
Hygiene " I was brought into touch with &e problems of the pathology 
of pr^inoncy in a very practical way at the Edinbur^ Royal 
Maternity Hospital, and was led to publish the plea for a pre- 
matemity hospital' which brought about the establishment there, 
first of a pre-matemity bed and then of a pre-matemity ward. 
I had, therefore, opportunitiee of treating pr^nant patients who 
were ill and, throu^ thran, of treating likewise their unborn infants ; 
as time went on I also got chances of treating expectant mothers whose 
previous pr^nancies had resulted in &e birth of dead, diseased, 
or deformed infants and who yet in themselves did not and had 
not suffered from any appreciable or obvious diseasa The results 
I obtained in these cases led me to think more and more of antenatal 
hygiene after impr^nation and less of that which goes before it 
With the mating of the' parents my hospital work gave me nothing 
to do ; my patients were the mother and the child (fcetus, embryo) 
in her womb, and my business was to make the woman herseK healthy 
and so to act beneficially on the unborn infant through his maternal 
environment I was treating him before his birth, but I was not, 
of course, in the position of being able to determine his heredity. 

'Brit. Ued. Journal, i for IWl, p. 813. 
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That, according to received opinion, was settled before or at his con- 
ception. I am emphasizing these distinctions, for there ia atill a ten- 
dency even in &e minds of scientific men to r^ard the characters 
which exist before birth as necessarily hereditary ; some of th^n, of 
course, are hereditary, but others are clearly the result of the action 
of toxins, microbes, and poisons in the maternal tissues which pass 
over and affect the organs of the unborn child, be he ftetus or embryo. 

When, therefore, I had finished the first volume of tiie " Manual 
of Antenatal Pathology," which dealt vrith the foetus and its diseases, 
and was nearing the end of the second volume, which had for its 
subject the ^nbryo and its malformations, I had to consider how I 
was to treat the germ and morbid heredity. There ou^t to have 
been a third volume in which would have been discussed heredity in 
its physiological and pathological aspects, as well as the hygiene of 
heredity or the improvement of bad heredity and the preservation of 
good heredity by such measures as have recently been advocated {e-g., 
elimination of the unfit in marriage, ^icouragement of the mating of 
the best, etc.) ; but, for several reasons, I came to the conclusion that 
the third volume should then, at lea^t, remain unwritten, and I simply 
put a few chapters at the end of the second volume to indicate the out- 
lines of tiie way in which I should have treated the pathology and 
hygiene of the germ. One of the reasons was lack of time for the 
intense study which I saw would be needed to put myself abreast of 
modem views on the theories of heredity ; another was the conscious- 
ness of the OKtreme tenuity of the chain of ideas in my mind which 
stretched between what I knew with certainty and what I was forced 
to accept on hearsay or on the authority of others; and yet another 
was the interest which I was compelled to take in the mothers and 
their unborn infants who were coming to me for advice and treat- 
ment, both in private practice and in the pre-matemity department of 
the hospital. I knew there were hereditary problems of the greatest 
magnitude to be faced — indeed, I had now and again to give advice 
in connectitm with some of them ; but in the main my patients were 
the expectant mothers and their expected but as yet unborn infants 
in utero, not so often the future parents of die race and the germ- 
cells in their reproductive glands. 

Antenatal hygiene, therefore, while definable in a wide sense as 
the preservation or restoration of health before birth and either after 
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or before impT^nation, came to signify for me the care of the imbom 
infant in the womb during Hie nine months after impr^nation and 
bj means of treatmeoit (dietetic, medicinal, regiminal) of the mother. 
I found myself lotting at race-betterment from the standpoint of 
the infant in esse, so to say, in the uterus, and not frcon that of the 
infant in posse, in die reproductive glands of persons not yet mated 
or, at any rate, not yet parents. Now the part of the field of antenatal 
hygiene on which I was not concentrating my attention was just 
the part the eugenists were beginning to study with enthusiasm and 
zeal, aided and stimulated as they were by the rediscovery of the 
principles of Mendel and other advances in the theories of heredity. 
They laid the emphasis on mating and on improvement of the stock 
from which the race springs before impT^;uation, or, in other words, 
ante- or pre-conceptional hygiene ; while I was more concerned with 
poet-conceptional health, with the well-being of theoubryo and unborn 
child as he lives and develops and grows in the womb. I, of course, 
admit — ^would never think of doubting — ^the existence of a hereditary 
factor in antenatal affairs in all the stages into which the life before 
birth, is divided, but it does not seem to me to be the most important 
factor ; the eugenists, I presume, ' do not refuse to recognize the 
presence of an enyironmraital factor before as well as after birth, 
and even in the long ante-conceptional time when the germ- and 
sperm-cells are lying in the tissues oi the parents, only they do not 
lay the same stress upon the environmental influences as they do 
upon the hereditary. 

It may, of course, be claimed by those who think heredity is the 
more important factor that the term " Eugenics " includes also the 
nurtural (as they have been called) as well as the natural influences 
which work upon the imbom infant In all the stages of his prenatal 
existence; but the ordinary definitions of "eugenic" do not quite 
bear this out The common definition of eugenic to be foimd in the 
dictionary is " pertaining or adapted to the production of fine off- 
spring, especially in the human race," and it seems to have been 
first employed by Galton in 1883; while eugenics, the plural sub- 
stantive constructed in analogy with obstetrics and economics, is the 
science which has the above-named purpose as it object Sir Prancia 
Qalton's word " eugenism," introduced about 1387, is used to express 
the aggr^ate of the most favorable conditions for healthy and happy 
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existence. The Eugenica Education Society at the present time places 
tiie following definition of the subject with which it deals on the 
front page of its documents : " Eugenics is the study of agencies 
under social control that ma; improve or impair the racial qualities 
of future generations, either physically or mentally." This definition 
widens the sphere of the operation of the work of the society, bring- 
ing in, as it does, the patiiological dement (" or impair ") ; on the 
other hand, it narrows it by using the words " racial qualities." Of 
course, " racial qualities " may be understood in different senses, too. 
But let us see what Major Leonard Darwin, who may be regarded as 
the spokesman of the Eugenics Society, has to say on the definition 
and scope of his subject In his presidential address, given on June 
12, 1913, he referred to the making of improvements in the mental and 
physical sorroundLngs of human beings, as well as to the endeavor to 
improve the inborn qualities of the generations of the future by 
methods which r^ard this generation as the ancestors from whom 
those inborn qualities will have been derived. He said : 

Since the avowed object of the engenist is to improve the racial qiulitiee 
of fnture generatiouH, both these methods of benefiting posterit; seem to fall within 
his province; provided, that is, that a somewhat wide and indefinite meaning be 
attached to the word " racial"; and from certain points of view it is, no doubt, 
convenient to group the environmental and hereditary methods of beneSting 
maniritiif under the one general heading of " Eugenics." Some eugenists, in tiieir 
most legitimate desire to draw attention to questtone of heredity, have, it is 
true, been led at times to attach too little weight to the fact, as Professor Pigou 
has recently expressed it, that environment as well as people have children, and 
have paid but scant attention to the ultimate effects of reforms affecting human 
Burronndinga. It must, indeed, be owned, even if we admit the great value of 
environmental reforms, that they constitute a ground which has long been 
oocupied hj the social reformer and for which no new name was needed. On 
the other hand, in favor of giving a wider meaniog to the term " Eugenics," it 
has been urged with considerable force that, liy including the direct effects of 
change of environment within its scope, our soCie^ would be brought in 
harmonious codperation with useful allies; and it was, I believe, only when the 
advisability of attempting to combine in one army all the forces fighting for 
human improvement waa pressed on Sir Francis Galton that he agreed to accept 
a definition of eugenics which might have the effect of including within its 
scope studies having no connection whatever with heredity. 

Notwithstanding what he had said and the conclusion to which 
Sir Francis Galton had come. Major Darwin was of the opinion 
that " whilst fully agreeing that any rigid definition tending to limit 
the sphere of the activity of our society might produce harmful 
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results, we may neverthelefia feel that it would be convenient if we 
could restrict the use of the word ' Eugenics ' to the study of agencies 
affecting the inborn characters of future generations, whilst using the 
term ' social reforms ' for those benefits which may be passed on to 
posterity in ways other than tiiose attributable to true biolc^cal 
heredity." Major Darwin himself is using " Eugenics *' in the above 
limited sense, and defines shortly the aim of the eugenist as " to 
benefit posterity throu^ die agency of heredity " : while the aim 
of the social reforms is to secure immediate advantages for his 
fellow-citizens — advantages which may or may not beneficially affect 
posterity. 

Here, t^en, we have the wide and the narrow limits of both 
subjects defined. Antenatal hygiene, in its wide sense, is the 
preservation or restoration of the health of the new being before 
birth, in the fcetal, the embryonic, and the germinal stages of his 
existence, — i.e., both after and before impr^nation. In the narrower 
sense in which I have sometimes employed it, it is the preservation 
or restoration of the health of the infant before birth during the nine 
months which follow upon impregnation. Eugenics, in the wide sense 
of the word, is the means taken to benefit posterity through agencies 
under social control which may improve or impair its racial qualities, 
either ph^cally or mentally. In the les^ wide sense of the word, 
the aim of the eugenist, as defined by Major Leonard Darwin, is to 
benefit posterity through the agency of heredity. 

The two subjects, therefore, in their widest scope are not very 
difiereoit, and they are to be distinguished chiefiy by Hie incidence of 
the emphasis : the man who is working for antenatal hygiene lays the 
stress upon making the prenatal environment satisfactory by keeping 
the mother healthy, and if she and her husband come of a stock with 
a good heredity, so much the better for tiie child of their union ; the 
eugenist, on the other hand, puts the emphasis on heredity, and is not 
so much impressed witii the value or infiuence of the surroimdings 
of the child before birth as with the potency of the innate (inborn) 
characters which the unborn child's tissues already possess to render 
all* environment, whether antenatal or postnatal, inactive or in- 
efiective. 

Some of the confusion has also arisen from the ordinary meaning 
given to such words as " innate," " native," " natural," and " in- 
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bom " : keeping in mind the Latin word natta and the English word 
bom, one is tempted carelessly to think of all characters or conditiaas 
found at birth as iimate or inborn. Of course, tbey are not so: a 
mother may become infected with syphilis or smallpox during her 
pr^;EanGy and infect Hie child in her womb widi the same disease ; 
his syphilis or his smallpox is in him when he is bom, he is bom 
with it; but he has not recmved it by heredi^, it is not an innate 
condition or character, although it is just possible that we may say 
with some d^ree of probability that his heredity makes him more 
or less liable to either infection. These morbid states are congenital 
or connate ; they are not what the eugenist means, I presume, when 
he usee the word " innate " or " inborn." What he wishes to express, 
I take it, is that innate characters are the ones found in the ovum 
immediately after impregnation, and in the ovum and spermatozoon 
before that great stage in life has been reached. I am scarcely pre- 
pared to admit that all the characters found even at this much earlier 
time in life are innate or inborn in the hereditary sense of these 
words ; for it seems to me quite possible that germ-cells lying in &e 
reproductive glands may undergo changes due to their environment 
and even be influenced by poisons or microbic toxins circulatiog in 
the blood passing through these glands; but I am content in the 
meantime to carry the problem back to, but not beyond, impr^;nation. 
It will, of course, be said that no one could ever r^ard syphilis 
or smallpox as innate things in the s^ise of heredi^ ; and that con- 
clusion is fair enough. It is, however, quite different when one takes 
for discussion such a condition as tubercle. It is, every one knows, 
very rare for the foetus of a tuberculous mother to be infected in utero, 
but undoubted cases have occurred in which the infant at birth had 
tubercle bacilli in his tissues and could be regarded with full bac- 
teriological and pathological sanction as tuberculous. His tuber^ 
culosis, neverthelees, was not in his case a hereditary malady, but an 
antenatal infection due to the blood of his mother containing bacilli. 
Yet in other cases tuberculosis is spoken of still as hereditary, and 
there are some who will not think it strange to postulate a tendency 
to become tuberculous as one of the characters preseut in the ovum at 
or before impregnation. Here, then, the difficulty of distinguishing 
between hereditary maladies and antenatal infections becomes a real 
one: both the actual tuberculosis which has been gotten from the 
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mother and, let ua Bay, tiie hereditary tendency to develop tubei^ 
culosia which has been handed down from one or both parents may be 
present in a child at birth, but both are not innate or inborn ; one 
at least is congenital, being an infection which has occurred in the 
antenatal life of the child after impr^nation. 

It will, therefore, be ueeeBsary for the eugenists to carry their 
definition of " innate " or " inborn " further ba(i than birth, if any- 
thing like a clear distinction is to be made between the characters 
which are acquired during the nine months spent in the womb and 
those which are present at impregnation. Before birth, euvironment, 
which ia then maternal pure and simple, is producing its effect upon 
the baby about to be bom, and its results must be considered apart 
from those oonditioufl which have been handed down from ancestors 
in past generations. It will be said that this is very difficult, if 
not s(mietimea quite impossible; it will be urged that while after 
birth it is easy to distinguish between nature and nurture, it is 
extremely hard to separate these two forces in antenatal life. That 
is precisely the conclusion to which I have come. The crux of Ihe 
whole matter lies ia the antenatal part of it The presence of 
environmental agencies before birth complicates and confuses the 
issue: antenatal hygiene must take into account hereditary in- 
fluences, and eugenics cannot afford to neglect environmental forces. 

It would seem, therefore, that antenatal hygiene and eugenics 
ought to work together, for they are linked together by the common 
desire to improve the physical and mental state of the infant at birth 
and by the impossibility of disregarding eilher the hereditary or the 
environmental factor in their efforts. At the same time it may 
be wise at present for the eugenists, who have so clearly announced 
their alliance to the hereditary agencies, to carry on their campaign 
with, so to say, their own weapons and commissariat, while those who 
rely on endeavors to check prenatal disease, death, deformity, and 
debility by attention to antenatal hygiene will make their chief 
attack on these morbid states by means of gestational therapeutics 
and the care of the pregnant woman. In the camp of the eugenists 
will be found the biologists, and in that of those who practise an- 
tenatal hygiene will be medical men (especially obstetricians) alid 
social reformers, particularly such as belong to the National Abbo- 
eiation for the Prevention of Infant Mortality aud for the Welfare 
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of Infancy and to the Women's Municipal League of Boston (with 
its Committee on Infant Social Service and Prenatal Work). It 
may be mentioned here as a matter of some interest that at the recent 
conference of the former association held in London last August the 
whole of one session was given up to antenatal hygiene. By this 
separate action it may be poasible to form some opinion as to the 
relative value of the two plans of attacking 'antenatal and hereditary 
evils and of securing prenatal health and a good stot^ 

I have thus attempted to answer some of the questions referred 
to in the first paragraph of tiiis article; but it may be well if I try 
to give a more direct answer to some of them. If we adopt a wide 
definition for eugenics, th^ that study includes ant^iatal hygiene; 
on tlie other hand, if we include in antenatal hygiene the attempt to 
obtain hereditary as well as environmental health before birth, then 
we have embraced a large part of eugenics. If, however, we take 
the narrower definitions of these two departm^its of beneficent pre- 
vention, they stand separate and apart and, with a common purpose, 
pursue different tracks to reach it. I am certainly not " anti- 
eugenic " ; I can never imagine myself aa opposed to the procreation 
of the beat babies, although I may have doubts and scruples as to 
some of the methods proposed to obtain it and denominated 
" eugenic " ; but the wider the scope given to the definition of 
eugenics, the heartier will be my sympathy. Meanwhile I t>iiTilf 
there is some danger of excessive zeal and too optimistic endeavor. 
With r^ard to the infants bom to mothers who have had treatment 
in the pre-matemity ward of the hospital with which I have to do, 
I think it may safely be said that &ey are not " eugenic babies " in 
the sense in which eugenists would employ the words. Truly no 
particular care, no care at all, has been given to the mating of their 
parents, who are simply folk of the lower or middle working class. 
J'urther, the mothers come into the ward for some illness connected 
with their pregnancy or because their childr^ in previous preg- 
nancies have died or been abnormal in one way or another. They 
could not, therefore, be called either well-b^otten or well-borne babies. 
Let me say at once that they were not all bom out of wedlock : during 
the autumn quarters of 1909-1912 (inclusive) there were 125 pr^ 
nant women treated in the ward, and of these 94 were married and 
31 unmarried, and the figures for 1913 were similar; for it must be 
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remembered that entrance to the pre-matemil^ ward is not given 
because the woman is married or unmarried, but because she is 
suffering from a malady of gestation. In many cases the babiee of 
these women were neither well-b^otten nor well-conceived nor yet 
well-borne ; but it was our endeavor to improve the latter state, as well 
as to get them safely bom, and I diink we can claim that in many in- 
stances we had success, and could say that but for the days or weeks 
spent by their motiiers in the pre-matemity ward tiie offspring would 
have been less strong, less healthy, and of less weight and development. 
The pre-matemify ward is not a place in which an experiment in 
eugenics is being tried; it is a place in which an attempt toward 
antenatal hygiene is being mada 

The most difficult question remains to be answered. Which is 
likely to be the more successful, antenatal hygiene or eugenics t Which 
plan will it be more profitable to prosecute ? I incline, as may be 
expected, to the former ; but I freely admit that there are few statistics 
of results to be scrutinized or argued from. I can confidently say 
that lives, infantile as well as maternal, have been saved in the pre- 
matemity ward, and that women who had disastrous pr^nancies 
previously, gave birth to healthy infanta after residence and treat- 
ment in the ward ; but I am still working with a comparatively small 
number of cases, and what is needed is that antenatal hygiene by 
the medical supervision of pr^nanc^ should be attempted and tested 
on a large scale. In Boston, too, good results are reported from the 
prenatal work carried on there outside the matemity hospitals; and 
Dr. BordS has given a very encouraging account of the effects of 
residence in the AsHo di materniia di Bologrw. (a sort of pre-matemity 
home for unmarried expectant modiers), while endo-oterine puer- 
iculture (as prenatal treatment is called in France) has had its 
successes in Paris. These are only beginnings — small be^nnings, per- 
haps — but they show, at any rate, that it is worth while to make 
experiment along such lines. It may be said that there is no proof 
that any truly hereditary morbid state in the unborn infant can be 
altered before birth by the very best care given to the pregnant 
woman who carries him, and, although I am not prepared to admit 
this conclusion in respect of bcemophilia, it may be at least granted 
that it is difficalt to imagine any mechanism by which hereditary 
maladies can be brought under the influence of environmental states. 
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Still, the embryo and foetrts before birth are nndonbtedly more plastic 
than the child after it is bom, and it is conceivable that the ordinary 
roles of heredity, so far as they have been surely ascertained, may 
be modified by antenatal circumstances, just as their results can be 
ameliorated after birth. This theme mi^t be developed further, bnt 
at present I am rather dealing with broad issues than with details. 

Eugemics, like antenatal- hygiene, bas not many results to lead 
forward. In the nature of things, eng^ic results demand long 
periods of time, and probably not even the most enthusiastic or the 
youngest eugenist hopes to see die Utopia of his imagination ful- 
filled in this or the next generation. Gentle measures, will take time^ 
mu<^ time, to give effects; strong measures, such as steriliza- 
tion of the imfit, are little likely to be easily accepted h^ a 
populace which " consctentiouBly objects " to having its babies vac- 
cinated against smallpox. Indeed, I may for myself enter a protest 
against the strong methods of the advanced eugenist; they seem to 
me to smack of reversion to type, a return to the plan of destroying 
or preventing life rather than of saving or furthering it. I admit 
that one is here entering into a sphere of metaphysics and bigh 
ethics in which one must walk warily; but tliat the engffliist, like 
every other reformer, must sooner or later enter into this sphere can 
hardly be denied. At any rate, it is safe to say that no body of 
scientists could in the present state of our knowledge of all the 
problems of heredity lightly declare who were the hopelessly and 
irremediably unfit, even if it were at all likely that any body of 
scientists could hope to receive peimiesion so to classify or designate 
their fellow-men. 

In conclusion, while I am not opposed to eugenics of the milder 
kind, in moderation, and tentatively employed by educational means 
chiefly, I think that experiments in the direction of sterilization, in 
the absence of the surest knowledge of what constitutes and can be 
accepted as an unfitness which is not to be propagated and for which 
there is literally no hope, are highly dangerous and capable of being 
more disastrous than the very evils th^ are intended to remedy, 
Bven Plato, who is often referred to as an early eugenist in connection 
with certain passages in the Republic, the Timceus, and the Laws, 
was not so certain about the results of selected mating, but made pro- 
vision for the unexpected in both directione, conceiving that tiie 
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children of Ihe best might torn out badly and the children of the 
less worthy might turn out well (TimcBus, 18, 19). Indeed, if we 
are to invoke what Socratee said, aa represented by Plato, we must also 
quote the passage in the Laws {vii, 792) which is in favor of 
antenatal hygiene by care of the expectant mother, and which reads 
(I quote from Jowett's TraTislation) : " I would say that a woman, 
during her year of pr^nancy, should of all women be most carefully 
tended, and kept from violent or excessive pleasures and pains, and 
should at that time cultivate gentleness and benevolence and kind- 
ness." I am personally of the opinion that more immediate and 
practical good is to be gotten from the practice of medical and 
hygienic supervision of the mothers in their period of expectancy 
than from eugenics ; at any rate, the attempt to attain to antenatal 
health by means of gestational hygiene and therapeutics can be 
much more quickly put to the test than the endeavor to improve the 
race by selected mating. I think it ought to be put to the test, involv- 
iog, as it does, no apparent risks and the very slightest interference 
with use and wont In a few words, mankind at present is ex- 
perimenting, or is likely to experimoit, with reproduction in tiiree 
directions: it is reducing the birth-rate by measures among which 
the checking or preventing of impregnation must be r^arded aa one ; 
it is asked to see to it that pregnant women are more tenderly cared 
consequently likely to bring about a further reduction in the number 
of babies, even if it succeeds in improving the quality of them ; and 
it is asked to see to it that pr^nant women are more tenderly cared 
for, more scrupulously protected from illness and morbid agencies 
of all kinds, and more effectively brought under medical supervision, 
not only for their own sakee but for the well-being and health of 
their infants about to be bom. I express no opinion about the first 
experiment ; I regard the second as well meaning and well worth in- 
quiring into and even testing carefully and circumspectly ; the third, 
I strongly urge, is worthy of an extensive trial. 
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Fbostatisu IB a term of oUnical Bignifioance, and is applied 
to a group of pathological processes diat are met with frequently in 
tlie prostate gland. These diseases produce local deformity of the 
organ, interference with the complete emptying of the bladder, 
damage to the genito-nrinary tract above, and serious ill-health to 
the patient 

The frequency witii which chronic prostatic disease is met with 
in elderly men is known well by the medical profession and familiar 
to a large number of the general public. As it is met with so fre- 
quently, it has come to be looked upon as a natural incidence of 
advancing seziility and one of the penalties of old age. Thompson 
and Richardson state that chronic prostatic enlai^ement has been 
found in 34 per cent, of men over the age of 60, of which number 
15 per cent suffered from symptoms. Plondke has estimated that 
33 per cent of all men over 50 years of age suffered from enlarged 
prostate, and that 10 per cent of these require treatment 

Although the frequency with which chronic prostatic disease is 
met with is generally recognized, at the same time it is noteworthy 
that the effect of its presence is apparently often belittled, so that, in 
the majority, it is only in the later stages of the illness, at a period 
when it gives rise to serious discomfort, that the advice of the sur- 
geon is sought for, and he is called upon to endeavor to give relief. 
It is, however, important to remember that discomfort is usually 
a terminal manifestation of the disease; the patient's health has, 
previous to this, been steadily undermined, bis life has been much 
shortened, and his prospects of obtaining a permanent core by 
surgical means very much diminished. In consequence, the mortal- 
ity that attends treatment is extremely high, and the benefit that ia 
conferred upon many ia somewhat doubtful. 

When such is the case, it is important to consider whether 

surgical treatment of those diseases that give rise to proatatiam 

should not be undertaken at an earlier stage than is customary at 

present, instead of waiting until permanent and irreparable daiaagd 

ift 
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has developed. The Bonudneae of this proposition is recognized iu 
every other department of surgery. Curative surgery is only possi- 
ble when undertaken at the inception of the disease, before the 
patioif s health is seriously undermined. 

Before treatment can be undertaken it is necessary to consider 
the various pathological processes met with in the prostate gland, 
that are found in this disease, and the harmful effects, if any, that 
result from their presence. When these are realized, we will tiiien 
be in a position to understand the manner in which treatment can be 
carried out, so as to cause the minimum amount of damage to the 
tissues at the time, and consequently the least risk to life, and the 
maximum prospect of a permanent restoration to good health 
thereafter. 

With the object of determining the morbid anatomy of the dis- 
eases producing prostatism, I have recently esamined specimens 
from 134 such cases. These comprised cases operated on where the 
gland was removed by suprapubic or perineal prostatectomy. In 
certain of them the operation was followed by a fatal result, and 
in them the pathological changes in the genito-urinary tract were 
studied at postmortem examination. There were also investigated 
certain cases dying naturally of prostatism without treatment. The 
method employed was to fix the tissue in aitu and to make complete 
serial celloidin sections with a lai^e Bruce'a microtome. By this 
means the state of the gland and the effect it had produced on the 
neighboring tissue were revealed in a lucid manner. On the patho- 
logical changes observed in combination with the clinical features 
of the cases the following dracriptions are based. 

It is recognized that prostatism may arise from a variety of 
pathological lesions. The majority produce hypertrophy of die 
gland ; all are of the nature of a chronic prostatic disease, and at one 
period are amenable to direct operative treatment. In 134 cases 
examined by me, three outstanding varieties of disease were present 

(1) Prostatic hypertrophy, or chronic lobular prostatitis, 110 cases 

(2) prostatic fibrosis, or chronic interstitial prostatitis, 10 cases; 

(3) prostatic carcinoma, 14 cases. 

PE08TATI0 HYPEBTEOPHT, OB OHBONIC I.OBDI.4K PB08TAT1TI8 

The disease is virtually always associated with a great increase 
in the size of the gland, but it is occasionally met with in glands 
TOL. n, Ser. M—2 



),Goo'^lc 



18 IKTEBHATIONAL CLINICS 

that are even smaller than normal, but cUnioally have produced 
pronounced mdicationa of prostatic dyauria. Tandler and Zneker- 
kandl, as a result of their mveetigationa made on eabjects dying 
natorally with prostatic hypertrophy, have shown that prostatic 
hypertrophy is always found involving the middle lobe. In tlioee 
cases that I have examined it iB undoubtedly by far most commonly 
met with in that situation, but it is also clear that the lateral lobes 
are frequently also involved. In one specimen the disease was con- 
fined to the anterior lobe. This latter condition is, however, oniqua 

When the prostate gland, the site of chronic lobular prostatitis, 
is sectioned and examined, it is usual to observe areas of glandular 
overgrowth scattered irregularly throughout its substance. These 
most usually form spheroids of varying size, and are surrounded 
by a ring of prostatic tissue that has been uninvolved in the disease, 
and become compressed to form a coarse trabecula throughout the 
gland. This displacement and condensation results in the formation 
around the periphery of the diseased organ of a thick layer of 
fibrous tissue, non-striped muscle, and compressed and d^enerative 
glandular acini, which is known as the false capsula It will be 
found that between the false capsule and the area of disease the 
flattened-out glandular acini form a line of natural cleavage that 
permits of the easy separation of the diseased tissue beneath from 
the false capsule surrounding it In a typical case these flattened 
acini form an arrangement somewhat like the perforation around a 
postage stamp, the perforation being, however, longer and the 
bridges much farther apart. Very occasionally a spheroidal area 
of hypertrophy is seen, where the stroma is increased very much in 
amount and the gland tissue very mudi reduced in quantity, so 
that a fibromyomatous nodule is produced. These are, however, not 
true neoplasms, and of aU the cases where I have observed it in 
only one did I fail to detect the presence of atrophied gland tissue 
amidst the fibrous and muscular tissue, and in this case circum- 
stances did not permit of a complete section of the entire gland. 
These fibroid areas are probably the result of a former inflammatory 
process. 

Wben the prostate gland enlarges in chronic lobular prostatitis, 
in addition to producing for itself a false cajwule, it usually herniates 
itself through the internal vesical sphincter, and comes to lie directly 
beneath the thin mucous membrane of the bladder floor. The disease 
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being confined to the middle and lateral lobes, the seminal vesicles 
and ejacnlatory ducta are displaced into a re^on of safety. 

The class of case above described, of advanced chrooio lobular 
prostatitis, ia the ideal one for saprapubio prostatectomy. Glandular 
hypertrophy has resulted in changes thatr render the operation possi- 
ble and nsoally easy. It is important, however, to remember that 
eaaea of this disease are met with that are not ideal for this opera- 
tion. These are: (1) Cases of chronic lobnlar prostatitis without 
hypertrophy; (2) cases of hypertrophy without intravesical hernia- 
tion; and (3) cases of incomplete false capsule fomiati<m. 

PBOSTATIO PIBB0BI8, OB CHBOmO IKTBB8TITUI. PKOSTATITIS 

Of the 134 cases I have examined, 10 suffered from prostatic 
fibrosis, or chronic interstitial prostatitiB. In this disease the prostate 
gland is smaller &an normal, and is of a firm fibrous consistence. 
The intraglandnlar stnmia is increased in amoun^ the whole organ 
being of a sclerotic nature. When the middle lobe of the prostate 
IB especially involved, a fibrous sclerotic bar is produced, which 
mechanically leads to interference with the voiding of urine from ike 
bladder, and a severe degree of retention may result When sections 
of the gland, the site of chronic interstitial prostatitis, are examined, 
the appearance seen is very ctmiparable to those observed in a 
cirrhotio kidney or liver. The glandular tissue is compressed and 
atrophied by strands of fibrous tissue amidst which portions of de- 
generated muscles are situated. Throu^out the stroma areas are 
present where small cells, mainly of the lympho<^yte l^pe, are 
accumulated, audi as are constantly observed in processes of a similar 
nature elsewhere. From the point of view of its morbid anatomy, 
the prostate gland in which chronic interstitial prostatitis is present 
differs in almost every respect from that in which chronic lobular 
prostatitis has occurred. It is, perhaps, its misfortune that the only 
features it shares in common are the clinical indications of prostatiam 
liiat are so closely similar as to tempt certain surgeons to treat 
them by a similar operative tochnic, with occasionally disastrous 



In chronic interstitial prostatitis there is no production of a 
false capsule sudi as renders the enucleation of the diseased tissue 
simple in the hypertrophied gland. If enucleation be attempted, it 
is (miy possible by separating the gland from its sheath, a prooesB 
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of the utmost difficulty and attended with the greatest danger. There 
is likewise no intravesical herniation of the gland through the 
fibres of the internal vesical sphincter, nor is there displacement of 
' the ejaculatory ducts and seminal vesicles backward into a region 
of safety. As a result of this, where enucleation is attempted by 
blind dissection from above, the internal vesical sphincter must of 
neceesity be destroyed, and the ejaculatory ducts must be seriously 
damaged, the prostatic veins wounded, and the pericapsular lymph- 
spaces opened up. 

OABCINOMA OS THE PB08TATE 

According to Young's most recent statistics completed from cases 
in his own clinic, one case in five of prostatic enlargement causing 
obstruction in old men is due to cancer. Out of the 131 coses in- 
vestigated that form the basis of this communication, 14 showed 
carcinoma of the prostate to be present, or approximately one in 
ten. The clinical records of fully an equal number of casee of 
cancer treated by palliative measures, the prostate not being re- 
moved, exist, but, as no material waa available for investigating 
the morbid anatomy, they are, of course, not included; but they 
go to further confirm the accuracy of Young's statement of the fre- 
quency of prostatic carcinoma. In 10 of the 14 cases, prostatectomy 
was performed, and in 6 of them chronic lobular prostatitis was 
also present, and had obviously existed antecedent to the onset of 
cancer, and probably predisposed to its development. 

Although the local changes in these three lesions emmierated are 
so dissimilar, the effect of their presence and the damage they 
produce are essentially identical, as these owe their origin to the 
mechanical interferrace with &e outflow of urine and the consequent 
backward pressure on the urinary tract above that results. This 
damage is indicated by changes that are mechanical and vital. The 
bladder becomes dilated and hypertrophied; diverticuls may form. 
The functional sphincters guarding the lower ends of the ureters 
are broken down. These channels bectnne dilated. The renal pelves 
are distended ; hydronephrosis results. The undue pressure upon the 
renal paraichyma results in pressure atrophy of it. Interstitial 
nephritia is produced, or, if previously present, is aggravated. The 
function of the kidneys being to eliminate from the body those 
poisonous waste products developed by catabolic processes of the 
tissues, these latter are retained within the system, poisoning the 
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patient and lowering his power of reeistance to dieease. The bladder 
in wbich the stagnant urine is retained ultimately becomes infected, 
and cystitis results. As a result of this inflammation of the bladder 
wall, the non-absorptiTe power of its epithelial lining that exists 
in health is destroyed. Purther, poisons are absorbed into the sys- 
tem, some of which are the products of bacterial disintegratimi, 
others being contained in the urine. 

In the case that is untreated two modes of death are thus com- 
monly met with. In one, owing to the damage to the kidneys aa 
excretory glands, the patient is slowly poisoned, and gradually breaks 
up, or, on the other hand, he is carried off by a sudden renal infec- 
tion, the infection being carried from its primary situation in the 
lower urinary tract by tiie blood stream, the lymph stream, or \irinary 
channels to the kidney, and there gives rise to multiple minute 
abscesses, acute consecutive suppurative nephritis, or surgical kidney, 
as it is sometimes called. 

Before treatment for the relief of prostatism is undertaken, we 
have next to consider why these diseases give rise to backward 
pressure, so that we may discover whether it is possible, by the em- 
ployment of means other than operative interference, to prevent this. 

In the normal healthy male the bladder outlet is guarded by two 
sphincters. One is the internal vesical sphincter, that is formed 
from the inner circular fibres of the bladder condensed around the 
urethral orifice on the upper surface of the prostate gland. This 
consists of non-striped muscle-fibre, and, by its tonic contracture, is 
the main factor responsible for the retention of urine in the healthy 
bladder that is not overdistended. The other sphincter consists of 
striped muscle-fibre, that is known as the external vesical sphincter, 
or Wilson's or Guthrie's muscle. It is situated around the apex of 
the prostate, at its junction with the membranous urethra. Its 
function appears to be that of an accessory guard, that is called into 
action by voluntary effort, when the necessity arises of retaining 
urine in a cavity that is fully distended. The act of micturition may 
be either a purely reflex imconscious phenomenon, or be produced by 
a conscious desire to micturate. This latter depends upon the 
vesical pressure and a certain active reaction of the muscles of the 
bladder to its content It is important to remember that micturition 
is excited by the pressure to which the walls of the bladder are sub- 
jected, and not to the varying d^ree of thdr dietfflition. The mech- 
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anisiu of micturition as excited bj deeire is a lowering of tone or 
active relaxation of the internal sphincter, which, instead of opposing, 
promotes the contraction of the detrusor muscle. The third variety 
of normal micturition is where the action is purely voluntary and is 
accomplished Tnthout desire. It is explained by the cerebral motor 
centres voluntarily inhibiting the action of a spinal centre which 
exerts a tonic action upon the internal sphincter of the bladder, and 
relaxation or e^anaion of this muscle permits a few drops of urine 
to trickle into the first part of the urethra, which act on the sensory 
endings of the mucosa. This sensation then produces reflex con- 
traction of the detrusor, which is followed by evacuation. 

The manner in which prostatic disease may induce retention of 
urine varies. In chronic lobular prostatitis, or prostatic hyper- 
trophy, owing to the intraveeical herniation of a portion of the 
middle lobe, this may form a ball valve and obstruct the channel 
Certain cases of extreme backward pressure arise in this manner. 

In all chronic prostatic disease producing dysuria the internal 
vesical sphincter is damaged. In prostatic hypertrophy it is UBoally 
stretched by the herniation through its fibres of the intravesical 
projection. In interstitial prostatitis it is sclerosed from fibrous 
bands fixing it to the cirrhotic prostate. In carcinoma, in addition 
to both of the above changes, it may be infiltrated with disease. As 
a result its function is impaired. It is probable, however, that the 
main cause of retention of urine in cases of prostatism is due to the 
development of a mass of what is really foreign tissue that surrounds 
the prostatic urethra, which is transformed from a muscular tube 
to a passive channel lined by thinned mucous moabrane, the enerva- 
tion of which is probably defective. As we have already, seen, the 
normal voluntary act of micturition is dependent on a reflex stimulus 
arising from a sensation originating in this region. In the majority 
of cases of prostatic hypertrophy, or chronic lobular prostatitis, the 
appearances seen on urethroscopical examination demonstrate the 
changes described. The internal vesical sphincter does not appear as 
a contractile ridge, but is replaced by a white and glistening pro- 
jection which extends into the bladder and reaches down the prostatic 
urethra, meeting on either side like tonsils enlarged from acute 
quinsy when viewed from the mouth. If the bladder is overdis- 
tended in cases of prostatism, its sensibility is impaired and there 
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follows, in consequence, a diminished reflex excitability which 
aggcavaXea the backward preesnre. It seems also raticmal to assiuae 
that the intrinsic enervation of the bladder wall must eoffer from 
partial absorption of poison into it that tAkee place where its per- 
meabili^ is increased b; the idironic catarrh that occurs in aseocia- 
tioQ with persistent partial retention of urine. 

TB&ATHBNT OF FBOSTATISH 

The treatment of the patient who suflers from prostatism varies 
widely with the nature of the disease to which it owes its origin, and 
is influenced lai^ly by the general health of the patient and his 
power to successfully endure surgical operation. Whatever method 
be employed, however, it is safe to assert that the radical treatment 
of prostatism in its earlier manifestations is at present unpractised. 
It is worth while considering, however, whether such a course is 
ever warranted and gives prospects of being generally adopted in 
the near futura 

Before discussing the merits of the various methods of treatment 
that are practised, I would enumerate the more important of those. 
The methods available are : 

(1) Forced Voluntary Vesical Cordraciion. — This is a method 
recently advocated by Hr. Miller, and is based on the assumption 
that the quantity <^ residual urine in the bladder of a patient suffei^ 
ing from prostatism is accounted for largely by the absence of sus- 
tained effort to emp^ that cavi^. He claims that, by the adoption 
of his advice, the amount of residual urine may be reduced to a 
virtual n^ligiblo quantity, and the patiraif s comfort much increased 
and bis life prol<Higed. 

(2) Catheter Life. — The benefit of this method of treatment and 
the risks with which it is associated are vridely known. All I need 
say is that " the pitcher that goes to the well is broken at last" 

(3) Castration. — This method of treatment is now abandoned. 
It was based on the assumption that prostatic hypertrophy could be 
relieved or cared by rauoval of the testicles, the assumption being 
that the absence of the internal testicular secretion induced prostatic 
atrophy in these cases. Kichardson has shown that in nnimnlB that 
have readied nubility this is not the case, and clinically it was fre- 
quently demonstrated that the benefits of this operation were slight 
as compared with the dangers with which it was associated, not the 
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least important of the latter being the induction of melancholia as a 
result of this mutHating operation. 

(4) Vasectomy. — Thie operation is also abandoned. It owed 
its origin largely to the melancholic results alread; referred to, and 
had for its object the interruption of the path of external secretion 
of the testicle and, at the same time, the preservation of the internal 
secretion. In practice it proved to be valueless. 

(5) Suprapubic ExtraperitoTieal Transvesical Prostatectomy 
with removal of the prostate gland by blind dissectiou with the finger. 
This is the operation most widely known aa Freyer's operation, and 
still generally practised in this country. 

(6) Suprapubic Transperitoneal Transvesical Prostatectomy. 

(7) Perineal Prostatectomy by Open Dissection {Young's 
Operation). 

(8) Perineal Prostatectomy with Blind Dissection {Ferguson's 
OperoHon). 

(9) Per Urethral Division of the Prostatic Constriction by 
Galvanocautery {Bottini's Operation). 

(10) Per Urethral Bemoval of the Prostatic Constriction by 
Punch {Youn/s Operation). 

(11) Perineal Cystotomy with Division of the Prostatic Con- 
striction. 

INDICATIONS FOB TBEATMENT Ain> THE CHOICS OF OPSRATION 

When it is established that the pathological lesion of the prostate 
gland exists giving rise to backward pressure and partial retention 
of urine, it is then necessary to determine whether operative treat- 
ment is indicated and, if so, which of the various methods are to 
be employed, and, finally, whether the patient can successfully en- 
dure such treatment with the minimum of risk to life. In the early 
case the question at once arises, Should operation be recommended, 
or should treatment be deferred xmtil more serious discomfort is 
experienced by the patient? In favor of early operation is the 
obvious fact that the patient's health is little, if at aU, impaired, his 
bladder is clean, his kidneys are undamaged, and his body generally 
is unpoisoned by retained products of the tissue cataholism. At the 
same time, I question whether there are many who are at the present 
day prepared to recommend operative treatment at so early a stage, 
and this for two reasons, the more important of which is the hi^ 
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mortalitrf attending it, and the other is the belief that chronic 
prostatic disease producing prostatiBin can exist in man; men for 
years, giving rise to little discomfort, and interfering little, if at all, 
with an active and useful life, and be associated with little danger 
to health. The first reason should have little weight with the sur- 
geon. The operative treatment of prostatism when performed hj a 
competent operator owes its mortality almost entirely to the ad- 
vanced stage at which the treatment is carried out, the bladder being 
usually infected and the kidneys almost constantly seriously damaged. 
If, on the other hand, these cases had been operated on at an early 
stage, the risks of such treatment should be little, if at all, greater 
than the removal of the vermiform appendix when disease in it is 
quiescent The other reason is, on the other hand, of very great 
importance, because, so far as I am aware, it is true in may cases. 
In how many is unknown. 

In the very early case, therefore, where prostatic disease has been 
discovered, as it sometimes is, almost by accident^ or owing to the 
presence of an acquired hernia, with which it is associated, it is 
justifiable to advise that operative treatment be not at present con- 
sidered advisable, but if the residual urine be not reduced to under 
two ounces, despite the efiorts of tiie patient to empty the bladder 
completely at each act of micturition, or if evidences of increasing 
backward pressure show themselves, as indicated by increased muscu- 
lar hypertrophy of the bladder wall, or signs of vesical catarrh, 
or failing health, with loss of weight, the operation should most cei^ 
tainly be then advised. 

It now remains to be considered which operation to choose, and 
whether the patient is in a fit state to withstand the same. The first 
question cannot be answered without a complete examination of the 
patient, including a careful urethroscopical and cystoscopical ex- 
amination. If, when these are carried out, thf prostate is found to 
be hypertrophied with an intravesical herniation of its middle lobe, 
the simplest treatment is suprapubic prostatectomy according to 
Freyer's method. An equally good result can, however, be obtained 
in such cases by a perineal prostatectomy, especially by Young's 
method. This, however, demands a knowledge of the techoic of the 
operation that many do not possess, and, what is even more im- 
portant, the possibility of the after-treatment being in the hands of 
those competent to carry out this stage with a detailed thoroughness 
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and accuracy that ia eesential. If the latter be not poeaible, a supra- 
pubic prostatectomy ia the safest course to follow. If hypertrophy 
be preeeut without intravesical hemiaticai, as is sometimee the caae, 
Young'B operation is undoubtedly the beet Prostatic fibrosis asso- 
ciated with the presence of a sclerotio median bar producing pros- 
tatism is best treated by removing the same by means of Young's 
prostatic pimch. The treatment of prostatic carcinoma depends upon 
the stage it has reached. In an early cas^ the one most suitable for 
radical treatment, the diagnosis is frequently vety difficult, but 
where the indications of prostatism have rapidly developed, the 
patient has failed rapidly, and where a suspiciously hard nodule is 
felt in the substance of one lobe, that is associated with an irregu- 
larity in contour observed on urethroecopical examination, and over 
the surface of this the mucous membrane of the prostatic urethra is 
fixed and possibly ulcerating, the Indications point with a tolerable 
certainty to the presence of a centrally-situated malignant new 
growth. The removal is justified in such a case, and can be best 
executed by its total extirpation from the perineum. 

The case of prostatic carcinoma that is obvious clinically ia practi- 
cally inoperable^ and the most that can be hoped for is to prolong 
life by the performance of a suprapubic or perineal c^totomy. 

It now remains to be considered whether the patient is in a 
fit state to withstand the risks of operation. It is, first of all, neoes- 
sary to determine the functional activity of the kidneys. The sim- 
plest way to estimate this is by the amount of urea excreted. If the 
patient, being on a normal diet, is passing from 400 to 500 grains 
of urea in the 21 hours, it is safe to assume that the kidneys are 
functionating well. This rou^-and-ready estimate, although of 
value, is despised by physiological chemists and discarded by the 
expert, who prefers the most recent test of functional activity intro- 
duced by Gerratry and Kowntree, the phenolsnlphonthalein test 
When this is employed, and the patient is foimd to excrete over 60 
per cent of the pigment within two hours, it is safe to assume that 
the kidneys are satisfactory. The presence of cystitis contraindicatea 
immediate operation. Irr^ular action of the heart does not contra- 
indicate operative treatment, but makes the prognosis much graver. 
The moat unlikely subject can frequently be brought into a fit state 
for operative treatment by a prolonged preparation which consists 
of rest to the bladder by continual drainage, fiuids in excess to 
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almost waterl{^ the patient, rest in bed, and a cardiac tcmic In 
casee where a pronounced cystitiB exists and the patient is feeble, a 
preliminary suprapubic cystotomy is recommended by some. The 
benefit of this is problematic. 

The accompanying illnstratdons, made from tliree consecutive 
eases of prostatism due to cbionic lobular prostatitis (prostatic hyper- 
' (^"^pl^?)) t^^t died without operative treatment, demonstrate the se- 
rious consequences of unrelieved backward pressure. In all of them 
the patients first came under the care of tlie surgeon a few days prior 
to their death, and were, from the point of view of surgical treatment, 
hopeless cases from the first Owing to long-standing backward 
pressure, the function of the kidneys had been largely destroyed. 
In consequence, the patients bad undergone a progressive poisoning 
by the retained products of metabolism, that should have been excreted 
by the urinary tract, so that their power of resistance to infection was 
very much reduced, and they all succumbed to an ultimate acute infec- 
tion producing multiple abscesses throu^out the kidney substance, 
and rapid acute poisoning by the products of bacterial disintegration. 
Th^ also illustrate three distinct types of cases that are met 
with in chronic lobular proatatitia (prostatic hypertrophy). In Fig. 
1 the enlarged middle lobe has herniated itself through the stretched 
fibre of the internal vesical sphincter, and has formed a large intra- 
vesical projection. When such a case is met with before the patient's 
strength is undermined by prolonged backward pressure, it is ideal for 
treatment by suprapubic enucleation, according to Freyer^s method. 
In Fig. 8, made from the second case, the enlarged prostate is almost 
entirely ©rtravesical. Although the gland is much enlarged, there 
is only a very slight degree of i intravesical herniation of it This 
case illusb'atee that very severe backward pressure may develop al- 
thou^ no intravesical projection is present Id Fig. 4, made from 
the third case, the prostate gland is enlarged and there is an entire 
absence of herniation of it into the bladder. It is entirely estra- 
veaical. , These two last casea illustrate a type of prostatic hyper- 
trophy that is frequently met with. Suprapubic enucleation of the 
gland by Freyer's method is possible, but difficult, dangerous, and not 
advisabla They are cases that can be most suitably treated by 
perineal prostatectomy, according to Young's method, the immediate 
risks to life of this operation being less and the ultimate prospects of 
a permanent and speedy cure being better. 
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THE TREATMENT OP SYPHILIS OF THE NERVOUS 
SYSTEM 

BY CHARLES R. BALL, B.A., H.D. 

St. Paul, Minnesota 



Ths therapy of uervoua ^rphilis in recent Tears htts formed one 
of the moet intereating topics in tlie realm of medicine. It is necea- 
sarilj intimately related to the treatment of syphilis in general, and, 
in any discussion of the former, the latter comes in for important 
consideration. The great impetus which tliis snbject has received ia 
due to our wcmderfully increased knowledge ccmceniing syjMlis it- 
self. Our best and most scientific information in regard to it has 
been acquired in the last decade. Starting with the discovery of tlie 
causative f acttor, the Wasaermann reaction, Ehrlich'a new spirillotrope 
salvarsan, one important discovery has followed another in quick 
succession. Salvarsan and the Wasaermann reaction, in the period 
of a very few years, have revolutionized our treatment of this disease. 
As with all advances in medicine, they have been praised by some 
and severely criticised by others. A thorough discussion of their 
good and bad points is quite essfflitial to a clear understanding of 
their intelligent application in specific therapy. 

The administration of salvarsan is not entirely devoid of danger, 
as the numerous reports of fatal cases within a few hours ch* days 
after its injection show. The causes of death do not always appear 
to have been the same. In some coses the postrmortem has revealed 
an ^icephalitis hemorrhagica, in which there are found a high d^^ee 
of hyperemia and swelling of the brain and meninges. Such cases 
have been regarded as due to acute arsenic intoxication. In other 
eas^, where the specific lesion has been in the nei^boriiood of vital 
centres, as notably in the case of cervical meningomyelitis reported 
by A. Westphal and Stertz, where the salvarsan transformed a chrcmic 
condition into an acute one and caused the death of the patient, the 
cause may be attributed to the Herxheimer reaction occurring in the 
lesion. On account of the severity of this reaction at times, in cases 
of recent syphilis where much headache is complained of and ■^riiere 
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vital centres are affected, such aa the medulla and upper cervical cord, 
salvarsan would seem to be contra-indicated. 

The great diBappointment in r^ard to salvarsan was in its failure, 
hy one large doee, to make a complete sterilization of a syphilitic 
patient When Ehrlich's idea of a therapia sierilisans magna was 
conclusively shown to be a failure, numerous debatable questions 
soon arose in regard to its use and value. The very fact that it was 
an arsenic preparation made many suspicious of it and interfered with 
its continued administration over long periods of time ia the way we 
give mercury and potassium iodide. The appearance in numwous 
patients who had beeoi treated witli salvarsan of certain symptoms 
which we had neither been accustomed in the former methods of 
treatment to observe so often nor so early in the course of the disease 
helped to increase this suspicion. These symptcons are spoken of as 
relapses in nervo-tissue (neurorecidivS), and are often manifested as 
cranial nerve paralyses, although they may occur almost anywhere 
in the nervous system. These paralyses seem especially to have 
affected the seventh and eighth nerves. 

Finger, of Vienna, was one of lie first to observe the greater 
f requen*^ of these nerve paralysea and to attribute their cause to the 
toxio effect of the arsenic Ehrlich, on the other hand, explained their 
ocourrenoe in a different way. He said th^ were not due to the toxio 
effect of the arsenic, but were caused by isolated foci of spirochstes. 
ITiey occurred most often in the cranial nerves because these nerves 
ran a tortuous oourse through bony canals and foramina where the 
circulation was often congested, and, therefore, inaccessible to the 
action of salvarsan. The spirochsetes in the body in general were 
destroyed by the action of the salvarsan, but here and there where the 
cdrculation was impeded and the salvarsan did not penetrate isolated 
foci of the parasites were left. The escape of these isolated foci from 
destructi<»i was not due to any fault of the salvarsan in failing to act 
as a spirillotrope, but dould be considered rather as a physical one. 
In support of this view, attention was called to the fact that in most 
of the cases where nervous relapses were observed the four reactiwis 
were found to be positive, and, also, the administration of either 
more salvarsan or some form of mercurial treatment caused them to 
disappear. As a furthor proof of this explanation, it was stated in 
tbe later manifestations of syphilis, such as tabes and paresis, where 
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tlie nervous system is regarded aa lees resistant and more easily 
affected bj toxic substances, and in other diseases T^ere salvarsan 'was 
administered, such as relapsing fever, aneemias, etc., they were not 
observed. 

In regard to this view of Ehrlidi's, H. Oppenheim says it may 
probably be considered as in port true, but furtiier ezperimce has 
caused him, wiQi other observers (Nonne, ¥mgea), to believe that 
these early cranial nerve paralyses are also due to the injuricniB effect 
on the nervous system of salvarsan, i^ioh renders it more susceptible 
to an invasion by the spiroobsetes. Both of these ezp]anati<His sound 
plausible, bnt they cannot botii be correct^ and noitiier one of tlwm 
coincides at all points with the clinical observations. Ehrlich's theory 
assumes an invasion of the cranial nerves which have caused no 
symptoms before the ^ving of the salvarsan, and the theory of 
Fingsr and Oppenheim does not agree with the laom frequent oocnr- 
rence of these nervous relapses in &s early stages of syj^lis and 
tlieir absence in the tertiaty. 

Another factor which has not been, taken into oonsideraticoL in tlie 
ttieories just mentioned, and whi<^ seems to agree better with oar 
clinicd experience, relates to the question of immnni^. Qennerich 
says there exists a very evidmt antagonism between an active seo- 
ondary syphilis and monosjphilitic sympbnns. A proof of this 
statement is shown in the healing of the initial lesion without treat- 
ment (when it has not healed before) at the banning of the sec- 
cmdary stage- There is every reason to believe that during the 
secondary stage the immunity of the patient to react against the spe- 
cific infection is developed. This eodstence of immunity explains 
latent syphilis. The great majority of our cases of tabes and pareeis 
ooear in patients who can give no history of secondary symptcwns. 
Their sjBbem, therefore, has not developed the hypersensitiveness 
necessary to react against the syj^iilitio virus, and tabee and paresis 
are the final result. 

This theory of a feeble inunnnity, because of either mild, sec- 
ondary, or no seoondaiy symptoms, as an esplanaticm of later nervous 
involvemmt, has merit It would appear more rational as an ex- 
planaticn for the absence of pareeis in certain uncivilized countries 
where syphilis ia prevalent, and severe bone, mucous, and skin 
lesi(ni8 frequent, than Erafft Ebing's syjAilis and civilization. Sal- 
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TarssQ admiiuBtered in insufficient dosee to complete sterilization in 
early sypbiUs either prer^itB or causes to disappear the seoondary 
symptoms, and, therefore, takee away from the syphilitic- his oppor- 
tonifr^ of building up a natural defence^ whicQi is very important in 
limitiDg the further enoroadmient of the disease. Considered fn»n 
this point of view, the resnlt accomplished by an inauiSeient salvarsan 
therapy in early oases is that the disease still exists in scattered foci 
throughout the system, and the system is lees able to resist its further 
extension because of its feeble d^ree of immunity. 

We see the same situation existing in other diseases where the 
excitation for the develojmient of immunity is snddrakly removed, as, 
for instance, in cancer. If the breast is removed for carcdnoma and 
canoeivoeUs are left in the surrounding tissue, an extension by metas- 
tasis is much more rapid and, according to my observation, an in- 
volvement of the nervous system more frequent than if the cancerous 
breast has 'beea permitted to remain. In our endeavors to sterilize 
the system in syphilis by the arduous and persisteoit administralioii 
of spirillotrophic agents too litUe attention has been paid to this ex- 
ceedingly important subject of immunity. It applies, however, more 
eq>ecially to the early stages of syiMlis than to the tertiary, where 
some degree of immunity has had an opportnnity of developing. 

In early syj^iilis, then, where salvarsan has been administm^ 
once, a most serious obligation would seem to be laid upon the phy- 
sician to foUow it np in such a thorough and persistent manner that 
a complete eradication of the disease results ; otherwise, our present 
experience would cause one to feel that we had rendered our patient 
much more sosceptible to an early involvement of bis nervous system. 
It ia ra&er too soon to say, frtmi clinical experience, whether a 
patient bo treated will be more liable to develop tabes and paresis. 
Logically he would, and Q. Steiner has been able to rqwrt two cases 
of paresis in patiente who rec^ved an apparently sufficient salvarsan 
treatment within a comparatively short time after their infection. 

In the treatm^t of nervous syphilis our recent progress has 
opened np still more interesting problems ior solution. The Wasser" 
mann reaction in the blood and spinal fluid and the globulin reaction 
and lymfrfiocytosis in the spinal fluid are to be r^arded as of the very 
greatest importance in the advancemant of our therapy. These re- 
actions not only enable one to judge fnnn time to time of the success 
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of our treatment, but, better still, they fumiah us wiUi a more 
accurate and certain means of diagnosis and enable ua to make much 
earlier diagnoses. The success of a therapy very often depends on 
the recognition of disease in its incipiency. These methods of ex- 
amination in the blood and spinal fluid liable one to reci^nize the 
very beginning of a specific involvement of the nervous system. The 
finding of these reactions quite r^ularly in tibe blood and spinal fluid 
in cases of tabes and paresis, together with Ift^uchi's announcement 
of the discovery of the specific parasites in the spinal cords of the 
former and tbe brains of the latter, has been of immense value from 
the standpoint of treatment. We now know definitely the cause of 
these diseases and some, at least, of the difficulties to be overcome 
in order to fight them successfully. 

With regard to tie four reactions in the treatment of cerebro- 
spinal syphilis : It is quite important that they should be taken from 
time to time during the course of the treatment, and the treatment 
continued until all four of them are n^ative and remain so. Only 
then may we be permitted to speak of an objective as wdl aa a 
symptomatic cure. 

The value of the WaBsermann in therapy is well illustrated in 
tiie f oUowing case : 

Hr. M., aged forty-threej mfkixied; eypbilte ten yean ago; treatment at the 
time of the infection consisted of mercury And potassium iodide internally for 
about one year; no children; wife baa never been pregnant; bas been apparently 
perfectly weU until the beginning of present trouble; in February, 1911, after a 
eligbt attack of influenza, experienced some pain in region of right sciatic nerve; 
the pain and discomfort in limb gradually iQcreased; tbe physician wbo treated 
faim ten years before for bis syphilis prescribed for bim 26 drops of a saturated 
solution ol potassium iodide three times a day, thinking his sciatic tronble 
might be associated in some way with his former syphilis; after three weeks* 
medication and no improvement thia treatment waa abandoned and the patient 
referred to me for the injection of tbe sciatic nerve. At the time of my examina* 
tion patient was somewhat reduced in strength and weigbt because of tbe aevera 
pain he suffered. He could neitber sit nor He down with comfort. The only 
eomatic signs presented were some atrophy of the mnsclea of the right leg, slight 
sensory disturbances, chiefly limited to foot, loss of strengtb, and absence of tbe 
Aebilles jerk. The Wassermann reaction in the blood waa strongly positive. 
While the positive Wassermann did not necessarily mean that the disease in the 
sciatic nerve was a specific one, taking into consideration that the nerve trouble 
was of such a character as eyphilis might cause, these tvro facte together formed 
Teiy strong presumptive evidence that the nerve trouble waa due to luee, and the 
former specific treatment had not been intense enough to cause it to yield. The 
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patient w&a given four intravenous ealvsresn injections, of five decigrammes each, 
at interrali of two weeks, with, injections of salicflate of mercury in between 
the salvaraan. In spite of this treatment little improvement was shown by the 
patient, and Ihe Wasaermann was still positive, although not so Btrong as at first. 
After the sixth salvarsau injectioa the patient was able to definitely announce 
that his pain was better. He had never been exactly certain of it before. Tbo 
mercurial injections were continued, the improvement continued, and, about one 
month after the last salvarsau, the Wassermann became negative. The patient 
made a good recovery and has since remained well. In thie case the WaSBennann 
aided materially in oialcing a doubtful diagnosis reasonably certain and en- 
Muraged the continuance of a treatment in spite of absence of improvement long 
after a period when it should have been expected to show itself if the trouble 
had been a speciflc one. 

The followmg case shows the value of all four reactions : 

Mr. T., aged thirty-eight; married; two children, living and well; no children 
dead; no history of miscarriages; denies eypbilia and does not use alcohol; seven 
years ago had a hemiplegia on left side, aocompanied by a nervous irritability 
and mental depreiuiion; spinal puncture at this time showed a positive globulin 
reaction and lymphocytosiH ; the dJagnoBis of a probable beginning paresiB was 
made; patient, however, made a very good recovery and went back to work. 
About two years after this attack had another heniiplegic attack on the same 
aide; this time patient received mercurial treatment and again niade a good 
recovery; has had at various times between last hemiplegic attack and present 
one several slight attacks, aocompanied by double vision; present attack b^an in 
June, 1911, when he again became hemiplegic on left side; had double vision and 
waa unable to control his bladder or rectum; he could not sleep well, very much 
depressed in spirite, very irritable, and memory was poor. 

Utatua pratmi: Patient was poorly nouriabed, right pnpil was larger than 
left, both reacted sluggishly to light; movements of bulbi free, left aide practically 
helpless; deep refiexea increased on both sides; Babinski on both sides; speech 
indistinct; provisional diagnosis, pareais before the making of the four re- 
actions; Wassermann reaction in blood, n^ative; in spinal fluid only positive 
when 1 Cc. was used; globulin reaction, slightly positive; lymphocytes, flO 1 
c. mm. Tbe result of the four reactions changed tbe diagnosis from paresis to 
one of cerebrospinal lues and encouraged the beginning of a vigorous specific 
treatment. The first injection of salvaraan made a marked improvempnt in the 
patient. He was given four intravenous injections of salvarsan, five decigrammes 
each, at intervals of two weeks, together with mercurial inunctions. Except for n 
partial hemiplegia and some slight weakness of the bladder, patient has made a 
good recovery and has remained well for two and one-half years. During these 
two and one-halt years he haa had five more intravenous salvarsau injections and 
four courses of mercurial inunctions. The Wassermann in the blood has always 
been negative. 

The clinical picture presented hy this patient was a typical on© 
of a hopeless case of paresis, but tie four reactions were so differrait 
from the reactions usually occurring in paresis that their result alone 
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gave the encouragement for the vigorotiB specific therapy whicli was 
instituted, and the subsequent course of the case has demonstrated 
the correctness of their findings. The four reactions should be con- 
sidered as necessary in the treatment of all cases of syphilis as they 
are in its diagnosis. They shoiild be an important guide in deter- 
mining when the specific treatment can be stopped. 

In the case reported, an occasional examination of tiio spinal 
fluid would have saved this patient from his rqeated relapses and 
his present hemiplegic condition, which ia undoubtedly due to scar 
tissue at the seat of his old lesions. As a prophylactic measure 
against specific nervous involvement and later developing tabes and 
paresis, a knowledge of either the presence or alienee of the three 
reactions in the spinal fiuid, in any case of syphilis, would seem to be 
of great importance. 

The whole question of the treatment of nervous syphilis and 
paresis may at pres^it be regarded as simply one of discovering the 
best means of destroying the spiroditetes, wherever they may he 
located in the nervous system — ^whether in the meninges or deeply im- 
bedded in the nervous parenchyma. At the present time it would 
seem to he exceedingly doubtful whether either mercury or salvai^ 
san car ^e administered in such a way as to exhibit their spirillo- 
trophic effect in all parts of the nervous syst^n. Our failure thus 
far to influence to any marked degree the course of either tabes or 
paresis, and the nrmierous reports of brain gummata vdiich have 
proved refractory to specific treatanent, would indicate this. 

The method of administering these agents through the medium of 
the blood alone, although done in the most int^isive manner, has 
shown its inefficiency when the nervous parendiyma has been 
thoroughly invaded. The recent efforts to utilize the spinal fluid as 
a further means of rendering iuaccessihle spirocheetea accessible to 
these curative agents is extremely interesting. The experiments of 
Swift and £l!is in monkeys and of ]k[arinesco in humaus of intradural 
injections of neoealrarsan have shown that this agent, even when 
injected in very weak solutions, is so irritative to the nervous system 
that its use in this manner is not to be advised. The further ex- 
periments of Swift and Ellis with the intradural injection of salvar- 
sanized serum (blood-serum taken from a patient v4io has received 
an intravenous injection of salvarsan one hour before) offers hope at 
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the present time of increasiiig our efficiency in specific therapy. 
Theee obeervers have proved that the three reactions in the spinal fluid 
are more strongly influenced when the salvarsanized serum is in- 
jected intradurally along with the intravenous injections than they 
are when the intravenous injections alone are given. The clinical 
course of the patients so treated has also been encouraging. 

Sonhoeffer, following the su^estion of Swift and Ellis, in the use 
of salvarsanized serum into the spinal canfd, in order to bring the 
ealvaraan more directly into contact with the spirochsetes in paresis, 
has b^uu the injection of this serum directly into the subarachnoid 
spaces and ventrides of the brain. He injects 20 Cc. of the undiluted 
serum in this manner. He is unable at the present time to malro any 
definite report over the value of this method, ezcept that in tho 
patients so treated no unfavorable symptoms have followed the 
injecticms. 

It has been recognized for a long time that acute infections, both 
in early oases of syphilis and in paresis, seem to exert a beneficial 
influence. Becently Filcz and Mattauschek have collected 241 cases 
of persons in whom some acute infection developed during the early 
years of their ^philie. N(me of these individuals afterwards showed 
any evidence of a nervous involvement. The literature abounds with 
reports of cases of paresis in which either a standstill or a very long 
remissicm has occurred after a severe infection, such as pneumonia, 
erysipelas, or a suppurative condition. 

This knowledge of the favorable effect of a high fever and marked 
leuoocytosis, caused by such acute condition, has furnished a rational 
basis for the so-called fever therapy in cases of pareaia. Wagner, of 
Vienna, was one of the first who endeavored to artificially produce 
fever in his cases of paresis. He used Koch's old tuberculin in 
rapidly-increasing doses, sufficient to cause at each injection a severe 
reaction. Other means have since been utilized, as the injection of 
dead Btaphylo- and streptoccocic cultures and sodium nucleinate, first 
suggested by Donath, of Budapest. This method of therapy has been 
further improved by combining with the fever-producing agent the 
administration of both salvarsan and mercury. The success of this 
combination therapy in paresis has led both Pilcz and Mattauschek 
to recommend it in every case of syphilis in which the spinal fluid 
shows a nervous involvement. 
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H. Oppenbeim, in the sixth edition of his text-book (m dotoub 
dieeoBes, in regard to the sodium nncleinate injections, says he has had 
the opportunity of observing three cases of paresis in whi<^ a most 
striking result was obtained by this method. In one case, which was 
apparently t^at of a paretic in an advanced stage of dementia, he 
could not consider himself justified in recommending any kind of 
therapeutic procedure, although the friends of the patient were 
particularly anxious to have him try something. The patient was 
then taken to another institution and given the sodium nucleinate 
injections, which caused such a complete remission that he was again 
able to take up his former occupation, aa an active officer. 

In the past two and one-half years I have had the opportunity of 
treating ten cases of paresis by this o<nnbination method, using either 
mercury and sodimn nucleinate alone co* mercury, sodium nucleinate, 
and salvaraan. Some degree of improvement has been shown in all of 
these cases except on^ and in thi<ee cases complete remissions, which 
are still persisting, were obtained. In one case, where a marked 
degree of dementia was present and where only mercurial inunctions 
and sodium nucleinate were given, a large abscess developed in the 
gluteal muscles after a sodium nucleinate injection. This abscess 
caused the patient to run a temperature varying from 101° to 103.6^ 
for over a period of two weeks ; after the evacuaticm of the absoess 
and the subsidence of t^e temperature to normal, the patient showed 
a wonderful improv«nent. He is now enjoying a complete remission, 
and has returned to his former occupation as an operator of a type- 
setting machine, in which be has attained his former speed and 
accuracy. 

Filcz, who has obtained remissions in 25 per cent of the cases 
- of paresis so treated by him, says that, after the administration of 
the fever- and leucocytoeis-producing agent, remissions in much 
greater frequency, longer duration, and more complete in character 
can be obtained than occur otherwise spontaneously. Even the simple 
demented forms, which according to experience show the least ten- 
den(^ to spontaneoiw remissions, SMuetimes improve under this 
therapy. Furthermore, in the same patient repeated remissions may 
be produced by a repetition of the treatment. 

All of these methods of treatment are strenuous and must be given 
over long periods of time in an intensive manner, and in none of 
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them can we say in the beginniDg that we are certain of a ctire, nor 
at the end that our patient will not again experience a return of his 
disease. The prohlem of destroying, hj spirillotrophic agents intro- 
duced into the system, all of the spirochtetes in the central nervous 
system, after it has bewi completely invaded by Hiem, is an exceed- 
ingly difficult one, and thus far no solution that is entirely satisfactory 
has been presented. 

In our present therapy of syphilis the discussion of salvarsan 
seems to have obscured everything else. One reads very little about 
the production of an immunity with a specific vaccine, yet our experi- 
ence in the treatment of other diseases teaches us that all our best 
therapeutic successes have come about along this line. Beceotly 
Scherescbews^, in the Pasteur Institute in Paris, has succeeded in 
developing a syphilitic vaccine which is able to protect monkeys 
vaccinated with it against luetic infection. The injection of this 
vaccine into rabbits, af t«r about eight days, causes also the production 
of specific antibodies. It is not at all improbable that a still greater 
success in the therapy of syphilis awaits us in this direction than 
any we have thus far attained with eidier mercury or salvarsan. 
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BY F. de KRAFT. M.D. 
New Ywlc City 



Eleoisical stimuliitioQ oi motor nerves and muscles results ia 
certain definite phj'siological reactions when conducted meliiodicaUj 
on the living human body. Quantitative and qualitative changes in 
these reactions are frequently found in certain pathological con- 
ditions. We may frequently draw certain conclusions as r^arda 
the anatomical relation of nerve and muscle, as r^arda the exact site 
of the lesion, and as regards the prognosis. 

The instruments needed are as follows: 

(1) An electrode having a surface of 2 hy 3 inches. (This is 
to be used as an indifferent electrode.) 

(2) An electrode having an interrupting device on its handle, and 
having a flat contact surface of about % inch square. (This is to be 
used as the active electrode.) 

(3) A delicate galvanometer for measuring the strength of the 
galvanic current while being used. 

(4) A regulating device, or rheostat^ for adjusting the strength 
of the current 

(5) A faradic coil of the sledge type; ita construction permitting 
the sliding of the secondary spool over the primary, and having 
attached a scale measuring exactly the slide of the secondary coil 
over the primary. 

In place of this scale we may use a rheostat, accurately calibred 
in ohms to register the strength of the current and the resistance of 
the part to which the current is being applied. 

It is impossible to use a galvanometer to measure the strength 
of the faradic current 

Let us now consider the laws of muscular contraction. When a 
muscle is stimulated at a point near its extremity, an elevation is 
formed at the point of ita stimulation. This raised position is a 

* Lecture delivered at Uanbstt&n State Hospital, January 8, 1914. 
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Zone of contraction which is propagated along the muade by a sort 
of tmdalatioiL The velocity of this wave of contraction haa been 
found by Ae'by and Marcy to be one to two metres per aecond. Nor- 
mal physiological contraction shows no such wave. The contraction 
occuTB en fnaaae. 

Soon after the discovery of the principle of electromagnetic in- 
duction by Oersted, in 132 1, and of the affects obtained by such 
apparatus by Faraday, in 1831, apparatus b^an to be manufactured 
which gave current in sufficient volume to excite curiosity and to 
stimulate scientific investigation. Among these early investigators, 
the name of Duchenne will always remain prominent When he 
b^an the study of the effects of the faradic and galvanic currents 
on mueclee, he had already done much in the field of neuropathology. 
His studies and description of locomotor ataxia, of bulbar palay, of 
progressive muscular atrophy, of poliomyelitis anterior, etc., are all 
well known. In these studies the faradic current was to him a useful 
servant He published a number of original articlee between 1847- 
1S50, wherein his Faradization loealisee, and Oalvanization localisee, 
and his physiological examination of the function of muscles, are 
detailed. To this were added an abimdance of electrodiagnostic ex- 
aminations of peripheral traumatic palsies, poliomyelitis anterior, 
etc. Duchenne found that a muscle could be stimulated, by direct 
faradization from one or more points along its surface, to a complete 
contraction. 

" POI1TT9 d'eleCTION " 

Bemak proved that these points were situated at the entrance 
of the motor nerves into the muscles. He also showed that it was 
better, as a mle, to stimulate the muscles by applying the current 
over the motor nerves than to do so direct 

This stimulated such men as von Ziemssen, tl. Meyer, Hebnholtz, 
Erb, and many others to inquire into the laws under which muscles 
respond to the action of electrical currents. In this way the law 
of muscular contraction was established. 

The appearance of contraction, following opening and closing 
of the current, varies according to the sign of the active electrode and 
according to whether the muscle is polarized or not In testing a 
muscle we may apply the indifierrait electrode on any part of the 
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body. The small active electrode is applied to the motor nerve or to 
the point of ezcitation of the muscla The electrode shoald be well 
moistened. A current reveraer and an accurate milliamperemeter 
should be employed. According to Erb, the muscular contractions 
appear normally in the following order, as the intensity of the cur- 
rent is raised: 

E.aa 
A.c.a 
A.o.a 

KO.C. 

The contractions on closure (C.C.) are diminished by polariza- 
tion; whereas the contraction on opening (O.C.) are increased by 
polarization. The tismiea become gradually polarized as the exciting 
current is increased, and K.C.C. becomes at first superior, then equal 
to, then inferior to, and again superior to A.C.O. 

If we subject a muscle to a series of auccessive excitations, the 
contractions become gradually stronger until we reach a maximum. 
Successive stimulations are superimposed upon each other so that we 
are enabled to produce a contraction where none appeared at first 
When a series of excitations is bo rapid that one aecousae follows 
the other during the stage of increasing energy, a permanent contrac- 
tion of the muscle follows. This contraction, apparently permanent, 
is made up of a series of successive contractions. Above 1100-1200 
per second the limit of contraction is reached. Beyond 10,000 per 
second the muscle no longer responds to excitations. 

When a muscle is in a state of apparant permanent muscular 
contraction we say it is tetanized. Forty excitations per second are 
necessary in man to throw a muscle into a tetanic contraction. To 
produce tetanus in unstriated muscular tissue the shocks must be 
separated by longer intervals. This is due to the slower rate of con- 
traction of imstriped muscular fibre. The A.C.C. is also more effi- 
cacious than the K.C.C. 

With rhythmic galvanic currents, peristaltic contractions of the 
digestive organs, of the gall-bladder, and bladder are easily produced. 
It has been found that cooling of a muscle, even within physiological 
limits, may suffice to produce marked slowing of the response of 
muscular contraction. Qruend has noted an inversion of the normal 
formula on the muscles of the hand of a man as the result of a simple 
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cooliDg. Warming a muBcle results in better reaction. With these 
fandamental principles in mind we are prepared to investigate those 
phenomena which Erb has grouped under the name of " The reaction 
of degeneration." Erb defines this: " An entire cycle of quantita- 
tive and qualitative changes of irritability which occurs in nerves 
and muscles under certain pathological conditions, and presents in- 
timate relations to certain histological degenerative changes occurring 
in these structures. It is characterized in the main by diminution 
and loss of the faradic and galvanic irritability of the nerves and the 
faradic irritability of the muscles; while the galvanic Irritability of 
the muscles persists, is sometimes considerably increased, and is 
always changed in a definite manner." 

We begin by comparing the relative resistance to the faradic 
current of the two sides, right and left arm, for instance The sledge 
coil now in common use can be r^ulated by sliding one coil over 
the other; or we may place a regulated rheostat in the secondary cii> 
euit with the galvanic current. Our milliamperemeter is our best 
guide. 

The patient should be placed in a horizontal position, or on a chair 
with a back. He should relax his muscles and be in a state of com- 
plete repose. The indifferent, well-moistened electrode is placed on 
the spine, either at the neck (if the arms are to be tested) or in the 
lumbar region (if the legs are to he examined). The weight of the 
body or a bandage may be utilized to hold the electrode in place. 
The operator, seated near the patient, within reach of reverser, 
rheostat, eta, applies the exploring electrode to the motor points of 
ihe muscles and nerves to he tested. He now proceeds in a systematic 
manner to e^lore. Commencing with the faradic current, in order 
that the tissues may not be polarized at the very beginning, we soon 
get a general idea of the behavior of muscles or nerves. For, if the 
faradic contraddbility is not altered, the probabilities are that the 
galvanic cootractibility is also normal. Usually we attach the ex- 
ploring electrode to the negative side of the secondary current It 
is not necessary now to compare the action of -+- and — . We begin 
with the sledge or rheostat at the point where the least current is 
given off. The current is now increased until ihe maximum con- 
traction is reached. This is carefully noted. 

The motor point is found by trial, by moving the electrode about 
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until the exact position is found. We compare healthy and diseased 

aides. Sometimes it is difficult to do this aatisfactorily, on account 

of contractions in neighbotiug muscles. Duchenne's method, which 

consists of applying en electrode at either end of a muscle, may get 

us over the difficulty. 

We then proceed to the galvanic current, bearing in mind the 

normal formula. We keep our finger on the interrupter and allow 

the current to pass at intervals for one or two seconds. When the 

first contraction of the muscle appears, we are careful to note or write 

down the exact current strength needed to effect this. For instance, 

in facial palsy: 

K.C.C. 2 m 

ACC 8.6 

A.O.C.' 4.7 

K.O.C.' 5.5 

When no response is obtained with the usual electrode at 15 
m., we should refrain from further attempts, as the burning and 
pain become excesaiva 

We place the electrode on the lower tendon of the muscle, instead 
of the motor point We may now proceed as before, and obtain a 
responsa This is called the longitudinal reaction. 

There are certain anomalies of contraction : 

(1) Faradic Syperexcitahility. — This usually occurs where' the 
tendon reflexes are exaggerated. Instances are: writers' cramp, 
recent cerebral palsies. 

(2) Faradic Sypo-exeitdbility. — This is accompanied by rapid 
fatigue of the muscles, which soon fail to react unless the current 
strength is increased. We meet this in chronic cases of cerebral palsy, 
old cases of tabes, in primary myopathy. It is also found where 
D. R. occurs. 

Quantitative Changes of Oalvanic ContractibiUly. Slowness of 
Contraction. — (1) Galvanic hyperexcitability, (2) Galvanic hypo- 
ezoitabilil^, is met where faradic excitability is diminished or lost. 
Changes in the order of contraction may he either partial or complete ; 
for instance: 

A.C.C. > K.C.C. > A.O.C. > K.O.C. 

or there may be found a total inversion of the normal formula: 

A.C.C. > Kaa > K.O.C. > a.o.c. 
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la some cases there may be merely an approach of A.C.O. to 
A.O.C, both contractions occurring with the same intensity. Or the 
order may be reveraed, as in Rich's formula : 

K.C.C. > A.C.C. ^ A.O.C. > K.O.C. 

Partial or total inversions of the physiological formula are a part 
of the Bymptom-<!omplex of D.B. They vary with the d^ree and 
development of the lesion. 

WAen a Nerve is Freshly Divided. — For the nerves: Galvanic 
and faradic excitability increases at first for about three days ; then 
it diminishes until about the fifth day, when the normal is reached ; 
then continues to decrease until about the tenth day, when it 
dieappears. 

For the muscles : Faradic excitability diminishes gradually until it 
disappears at the end of two weeks. Galvanic excitability diminishes in 
the first week ; then increases until it exceeds the normal in the second 
week, and persists in an exaggerated state till all the other reactions are 
abolished. Then muscular contraction becomes sluggish and we get me- 
chanical excitabiUty. At the end of the second week we get the phenom- 
enon of inversion, at first partial A.C.C. occurs before K.C.C., and a , 
little later K.O.C. before A.O.C. After several weeks we have the 
total abolition of faradic excitability (in the nerve). Lastly, the 
galvanic excitability duniniehes. First A.O.O., then K.O.C., and 
then K.C.C. disappear, A.C.O, alone remaining Still later, A.C.C. 
and, last of all, the longitudinal reaction disappears. B.D. is met 
with in poliomyelitis anterior, in bulbar paralysis, in ophthalmo- 
pl^a, where the anterior comua or the nuclei of the pons or medulla 
are affected. It also occurs in neuritis and polyneuritis. In all 
casee of primary myopathy there is an absence of B.D., except in 
the Charcot-Marie type, which is probably due to a central lesion. 
There is, however, a diminution of galvanic and faradic excitability. 
The muscles also show the reaction of fatigue quickly. In the final 
stage all excitability disappears. In muscular atrophy of traumatic 
type no R.D. appears, imless the nerve is injured. 

In neuritis of aU types we find a more or less complete RD. In 
the cases of alcoholic polyneuritis, which resemble tabes by reason 
of movement and ocular troubles, electrical examination may help 
us. We usually find a partial B.D. It usually comes on late in the 
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couTBe of disease. The seneitive nerves are involved before the motor 
nerves, 

R.D. occurs mostly in the extensor muscles : extensor communis 
digitorum, extensor proprius pollicia, peroneii, tibialis anticus^ the 
moscles of the foot, and the muscles of the hand. Lead palsy ia 
chiefly motor (the sensitive nerves are but slightly affected), and is 
accompanied by muscular palsy, atrophy, and early and complete 
B.D. Here the extensors of the fingers, the deltoid, biceps, brachialis 
anticua, the supinator longus, tibialis anticus, peroneii, and extensors 
of the great toe are the muscles usually attacked. 

In diphtheritic neuritis E.D. does not occur ; merely diminisbed 
excitability of the velum palati and pharyngeal muscles. Peripheral 
facial paralysis is usually due to cold (exposure to drau^t of cold 
air). Traumatic facial paralysis results from compression of forceps 
in labor, syphilitic gumma of parotid, or neuritis. Paralysis (facial) 
of intra-temporal origin results from syphilitic periostitis or caries 
of the temporal bone. There is interference with hearing, bitter taste 
in the mouth, diminution of salivary secretion ; palsy due to lesion of 
the medulla and pons below the crossing of the fibres of the facial 
and above that of the pyramidal tract, or to an alternating hemipl^a ; 
palsy due to hemorrhage or softening. In facial palsy of central 
origin no R.D, occurs; in facial palsy due to neuritis B.D. sets in in 
from six to eight days. If no H.D. occurs at this time, the case will 
recover quickly; otherwise the duration of recovery will be prolonged. 
The behavior of the muscles to faradic and galvanic stimulation is 
here of the greatest importance from a point of prognosis. 

Faradic hypo-excitability with galvanic hypo-excitability may be 
found in old hemiplegia, hysteric palsy, primary myopathics, reflex 
amyotrophy from disease of a joint, in locomotor ataxia, in dissemi- 
nated sclerosis, in slight neuritis, in slight rheumatic palsy, or from 
compression or infection when the spinal centres are not involved. 

Galvanic and faradic hyperexcitebility occurs in recent hemi- 
plegia, Little's disease, sometimes in chorea. In Thomsen's disease 
we find a peculiar faradic and galvanic hyperexcitability for both 
nerve and muscle. The galvanic and faradic are nearly equal, tonic, 
and prolonged. Anodal and cathodal closure tetanus may occur with 
a current of from five to ten milliamperes, and sometimes anodal 
opening tetanus. Tetanizing faradic currents causes tetanus, which 
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laats for some time after the current has ceased to pass, and we 
find tuidalatorj contractions in neighboring muscles. 

Fusion of successive muscular contractions (myotonia) occurs 
when the galvanic and faradic current is broken at short intervals, 
and can be produced with a current strength which would normally 
produce only isolated muscular contractions. Repeated muscular 
contractions, either voluntary or involuntary or electrically excited, 
exhaust the muscles so that myotonia no longer appears. Testing with 
tiie galvanic current shows that A.C.C. = K.C.C. 

Condenser discharges have also been used for diagnosis. They 
are said to be peculiarly valuable because they are of such short dura- 
tion that the resistance of the body does not change. They are 
nnidirectiona], painless, and free from electrolysis. Small conden- 
sers of 14 to 11/^ microfarads are needed. 

Pilcz (Neurolog. Centralblatt, 1904, p. 1019; Jahrh. Psy- 
ehiatrie, 193, Heft 111) has published some observations on changes 
in muscular excitability in cases of mental diseaaa He found a dis- 
tinct prolongation of the contraction in psychoses, from 0.1 to 0.18 
to 0.25 to 0.58 second. These changes were most marked in the 
small muscles of the hand and foot Those cases of psychosis where 
marked polyneuritic processes were demonstrable by other methods 
showed delayed and sluggish muscular contraction. In 21 cases of 
psychoses (delirium tremens, alcohol paranoia, etc) he found that 
75 per cent, showed neuritic changes, and changes in the electrical 
excitability of muscles; 32 out of 46 cases of progressive paresis 
showed diminished galvanic and faradic excitability. 

Lai2 has found in seven paretics a diminution of faradic and gal- 
vanic excitability of nerves and muscles. Sometimes there occurred 
(in a few muscles and nervea) hyperexcitability. In the terminal 
stage a partial K,D. was found, especially in those cases where 
tabetic manifestations appeared. The abnormal reactions appeared 
more often in the upper than the lower extr^nities. 

Etienne and Perrin (Neurolog. CerUralbl., 190T, J. 39) have 
found, in a case of progressive paresis, disappearance of faradie 
muscular excitability in the muscles of the right calf of the Ic^ ; also 
diminution of galvanic excitability on the whole back part of the 
1^. There was no inversion of the normal formula. They also found 
a normal spinal cord ; and arthropathy of the right knee. 

Among the disorders in whidi electrical changes of a quantitative , 
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and qualitative nature are found, neuritis is ona Before proceeding 
to the utility of electrical currents in the treatment of thie disorder, 
let UB inquire a little into the nature of that symptom-complea to 
which the name neuritis is applicable. It has become fashionable to 
call almost any pain where the nature of it is not easily explainable 
neuritia. Neuralgia, for instance, may simulate neuritis ; and, indeed, 
the dividing line is often hard to define. 

Again, myalgia, fibrorayositis, disease of a joinl^ or a painful 
shoulder may have (and, indeed, often has) the appellation of 
neuritia applied to it 

We have a number of different causative factors which lead 
us to differentiate several varieties of neuritis: 

First. — Traumatio neuritis. 

Second. — Keuritis descendens. This may be due to disease of 
the bony and other structures. For instance, appendicitis may lead to 
anterior crural neuralgia (neuritis) ; again, periostitis, callous forma- 
tions, indammation of the bony canal, ete., may give rise to it. Or 
it may be a secondary process brought about by compression ; or an 
extension of an inflammatory process, such as we find in the differ- 
ent branches of the trigeminus or in the fallopian canal; or (as in 
the case of sciatica) it may be the result of an overloaded condition of 
the bowel, hemorrhoids, or disease of the prostate, perhaps a carcinoma 
of the prostata Again, disease of the uterine adnexa may be a causa- 
tive facter in sciatica. 

Third. — Neuritis ascendens; chronic interstitial myositis may 
give i-ise to it. Or it may be the result of the extension upward of 
an inflammatory process — abscess of the hand, for instance. Neuritis 
of the optic nerve may start as a retinitia, produced by BrigJiVa dis- 
ease; or it may be the result of intracranial processes, more particu- 
larly those at the base of the skull. Here it would he classified under 
the designation neuritia descendens. It may result, in this case, from 
direct compression, orfrom an extension of inflammation, or from 
vasomotor disturbance. Tumors in neighboring nerves, carcinomas, 
may be productive of an extension of inflammation. A carcinoma 
may extend into the nerve itself and produce destructive changes 

within it ■■' ]y>i-^m'^-rwf-\ 

Fourth. — Atmospheric influence, so-called rheumatic disorders, 
may be productive of an exudative perineuritis, as in so-called rheu- 
matic sciatica, facial palsy, etc. 
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Fifth. — ^Infectioua diaeaBes, like smallpox, typhoid fever, diph- 
theria, may leave an inflammation in different branchea of nervea. 
Herpes zoster is probably an acute specific disease of the central 
nervous system. Head and Campbell compare herpes zoster to acute 
anterior poliomyelitis. The late Alexander Bruce was inclined to 
r^ard it as a posterior myelitis. Whether the eruption is due to an 
extension of inflammation along the nerves, or whether it is simply 
a result of an irritative process of the cells of the posterior root 
ganglia (from hemorrhages or other causes), leading to impulses 
passing both centralward (thus causing pain) and peripheralward 
along the nerve-fibre to the bifurcation (which ends in a blood-vessel 
and there produces a dilatation and subsequent trophic changes in 
the skin), the resulting clinical picture resembles neuritis. 

Sixth. — Oout, lepra, syphilis, tuberculosis, diabetes mellitus. 

Seventh. — Toxic influences like lead and alcohol. These may lead 
to a more or less widespread inflammation of nerves. Aside from 
the varying d^rees of tenderness along the nerves, we may have a 
greater variety of trophic disturbances (varying with the d^^ee and 
the inteisity of the inflammation) ; " glossy " skin, atrophy of the 
hair-follicles, a more or less extensive atrophy of muscles. Pain is 
also uysoally present. This will also vary with the degree of inflam- 
matory process and with the nerve or group of nerves affected. From 
a therapeutic standpoint, we may have to bear in mind that we 
have: 

(I) Increased vascularity. 
(II) Some exudation of serum. 
(Ill) Migration of leucocytes. 

If we apply a mild static spark directly from the static madiine, 
or a resonator spark from an inductor-resonator attached to a static 
machine (using the bipolar method with a grounded metal plate to 
the back), we produce tissue contraction. As a result of this, we 
squeeze out the multiplicity of new tissue elements and the migrated 
leucocytes. We relieve stasis and guide both the arterial and venous 
blood stream into the normal channels. Bepair bc^ns to take place. 
The nerve tubules are freed from pressure. The exudation is dis- 
persed. The blood-vessels recover their normal tone. Normal cir- 
culation of blood and lymph supplants the pathological stasis, and 
improved nutrition results. 
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The static bniBh discharge is another most valuable means at 
our command in the treatment of this disorder. The manner of using 
it is as follows: 

We seat our patient on the insulated platform, at least thir^ 
inches from the prime conductor of the machine. If the patient is a 
female, we request her to remove all metal ornaments from hair and 
clothing; also to be particular to remove all articles made of celluloid. 
We connect the patient metallically to the n^atlve side of the ma- 
chine, by means of the shepherd's crook to the hand, or metal plate 
to the back, feet, or other suitable portion of the body. 

The positive side of the machine ia grounded to some good 
ground connection, such as the water pipe or gas fixture. The wooden 
stick electrode, made of some soft porous material suitably moistened, 
or, preferably, a (new) brush discharge electrode made of aabeetos 
and a combination of minerals (known as the de Kraft brush dis- 
charge electrode), is attached to a separate ground. The machine 
is now started and gradually speeded up to its best speed. The 
electrode is passed, more or less rapidly, over the surface of the body, 
especially over the bare skin of the part to be treated. For care should 
be taken that not too many thicknesses of clothing cover the skin, in 
which case there would be a very annoying prickling sensation. If 
the machine is running at low speed, in good order, and giving a fair 
discharge, there will be heard a peculiar hissing sound not unlike 
that of a distant storm or the rushing of the wind in the air. The 
sensation ia like that of a cool wind blowing over the part, inter- 
mingled with a sensation as if hot sand were striking the skin. The 
hair-follicles will rise, not unlike the condition known as " goose- 
flesh." As the machine gains in speed the brush discharge will be 
more and more quiet until the character of the discharge assumes 
the appearance of a blue pencil. The higher the speed of the madiine 
end the more plates the machine contains, the better will be the 
discharge. 

The therapeutic effect of this is comparable to the effect we 
described when we spoke of mild static and mild resonator sparks. 
It certainly is our most efficient weapon in the relief of very many 
painful conditions attending the different ^^pes of acute and chronic 
inflammation. 

To obtain a perfect blue-pencil brush discharge, we should have 
a machine of about 16 revolving plates. The sliding rods should be 
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widely Bepar&ted and the machiDe should be running at its best speed. 

It has been said that the blue-pencil brush discharge is a leakage 
current My own interpretation is something as follows: The 
patient, seated on the insulated platform, is being charged from the 
Holtz machine, just as any other capacity would be, by the static 
current No other machine has as yet been constructed that is 
capable of generatLng a current at such a high rate of charge and 
potential as the Holtz machine. Indeed, no instrument of precision 
has yet been constructed that will give us even an approximate idea 
of the number of cycles of which a Holtz machine is capable. It is 
due to this fact that we are able to charge a patient's body in that 
pecnUar manner which enables us to draw off from him long, per- 
cussive sparks. This is, also, the reason why his hair rises; and why 
the air, for several feet around him, is caused to vibrate. 

If we watch a blue-pencil brush discharge in a darkened room, 
we will be struck by the fact that there are thousands of individual, 
separate dischai^es discernible in the violet light 

This violet stream has, intermingled with it, several beautiful 
colors, notably a greenish light ; and if the machine is a powerful 
one (20-plate} there will also appear distinct streams of reddish color. 
The entire stream is made up of ultraviolet, blue-violet light, inter- 
mingled with many other radiations. 

A part subjected to the action of a powerful discharge vrill soon 
become tanned, much in the same manner that the skin becomes 
tanned by the hot sun. Indeed, on a delicate skin a condition closely 
resembling a sunburn can readily be produced. This is due to the 
altraviolet light in part, and also to the stimulation of the peripheral 
end organs of the sensory nerves, resulting in an active hypertemia 
of considerable depth. 

Let us come back to the manner in which the patient's body is 
utilized as a capacity. The patient's body, being charged by this 
current of extremely high potential and small quanti^, is discharged 
at an extremely high rate of speed. 

These separate streamis of violet light of whidi we have spoken 
give us some idea of the enormously high rate of discharge. As a 
result of this we obtain a marked sedative action, as is evidenced by 
the relief frcan pain and the subsidence of muscular spasm. This 
rapid rate of charge and discharge sets the tissues vibrating in unison. 
Increased tissue changes result To this and (perhaps in a more 
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limited senae) to the small qu&ntitj of ozone inhaled by the lunga 
and the skin during the administration of the bruah discharge is 
due the improvement in the htemoglobin and in the number of red 
corpuscles. 

Tbie, in turn, would enhance the general oxidation processes of 
the system. The improvement in the relative output of urea, urates, 
and uric acid crystals is evidence of this. 

Dr. Titus has shown that if we place a piece of glass of pure 
cobalt blue against the skin, and allow an electric light to act on the 
glass for a few minutes, the skin may be rendered anaesthetic, even 
to the point of allowing a painless incision to be made. 

The blue-violet light coming in direct contact with the skin would 
fulfil a similar mission during the employment of the blue-pencil 
brush discharge. Indeed, the relief from pain that has resulted 
in cases of obstinate neuralgia of the face and the teeth, in caaeB where 
competent dentists had been unable to detect the slightest damage to 
the teeth by reason of decay or bad filling, and even in some where 
distinct evidence of ulceration and other troubles was present, is ex- 
plainable only on the basis of all facts previoiisly described. 

Women suEFering from uric acid diathesis and from intestinal 
auto-toxa;mia will oft«n suffer from pain (a neuritis — call it so if you 
will), congestive in nature, along the different brandies of the 
trigeminus. A very careful application of the blue-pencil brush 
discharge over the painful part, together with a general application 
of the widely-diffused discharge, will usually be rewarded by com- 
plete cessation of pain. A few repetitions will often cure cases that 
have resisted the best efforts of dentists and physicians. I instance 
these cases to show the way to possibilities in neuritis. 

That the blue-pencil brush discharge has marked actinic proper- 
ties is readily shown. Place an ordinary X-ray plate in the envelope 
usually used when taking a radiograph and allow the blue-pencil 
ffame to play on it for a moment. Then develop in the usual manner, 
and a beautiful reproduction of the discharge is had. 

We have in this hospital many cases of alcoholic neuritis. It 
seems singular that, in some cases, alcohol should exert all of it« 
evil influences on the digestive organs : on the stomach, resulting in 
gastritis (acute or chronic) ; on the liver and kidneys, resulting in 
cirrhosis. In others, under exactly similar circtunstances, these 
organs seem to escape, and the peripheral nerves and the central 
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neiTOOS eystem are the site of the alcoholic attack. Just why this 
is we do not know. 

Perhaps the circulatory disturbances produced in the abdominal 
organs, in the hrain (the wet brain of acute alcoholism), and in the 
nervefl are responsible. May not the constant irritant effect of the 
alcohol on the mucous membrane of the gastro-iutestinal tract lead 
to a vitiation of the normal digestive juice; may not tiiis eame 
effect lead to a vitiated activity of the livei^cells and other organs ? 

As a result of this, poisons not normally found may be produced 
during the process of digestion. These poieons, in turn, may be a 
determining factor in the causation of degenerative processes in the 
nervous system. 

An editorial in the New York Medical Record, December 13, 
1913, points out some of the facts so far known r^arding the actual 
substances that bring about systemic poisoning. Berger and Dale 
have succeeded in isolating, from ergotozin, a substance called his- 
tamine ; apparently identical with the decomposition product histidin, 
which resnlts from protein disintegration. This produces, when in- 
jected intravenously into animals, the typical symptoms of stimula- 
tion of the autonomous nervous system; namely, a lowering of blood- 
pressure, with a simultaneous rise of pressure of the pulmonary 
artery; spasm of the bronchial musculature; bradycardia; uterine 
contractions, and diminution of the salivary and lachrymal secretions, 

Putreecin and cadaverin are other bases which have been detected 
in human feeces. They are the result of protein decomposition. 
With some of these ideas in mind, we have utilized the sinusoidal 
current, by means of a very large electrode over the dorsal spine and 
a large electrode over the abdomen. With these electrodes it is 
possible to use quite a large volume of current. We employ a miz- 
tnre of galvanic and faradic currents ; the latter from a coil of 1000 
feet of wire. The rate of alternations employed must be of just 
sufficient frequency to obtain marked contractions of the abdominal 
and other muscles, alternately with marked contractions along the 
spine. In this way we really affect the most important muscles of 
the trunk. Among the muscles exercised are the erector spinal mass, 
the serratns magnns, all of the muscles of the thorax (especially the 
abdominal muscles), and, to some extent, the muscles of the shoulders 
and thighs, ^o other mediod of application is capable of exercis- 
ing so many important muscles at a time. 
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Let 118 analyze what this leads to. If we subject a muscle to the 
actiou of a slow sinusoidal current, we obtain a contraction which 
starts slowly; and by a gradual effort ends in a most complete con- 
traction of which a muscle is capable. During this contraction all 
of the blood is squeezed out, all of the detritus, all of the used-up 
venous blood with its COj is forced out of the muscla With this 
slowly-swelling contraction no rupture of muscular fibre is possible. 
A period of gradual relaxation follows, succeeded by a period of rest 
During this rest the muscle absorbs fresh arterial blood much in the 
manner of a sponge. It is then in the best possible condition of 
nutrition to exert its maximiun force, when the current again stimu- 
lates it to its next contraction. The result is rapid improvement in 
volume and tona Among the most important muscles of the body 
are the erector spinie muscles. I quote from an article by Dr. J. 
Madison Taylor: " Should these relax, the diaphragm is lowered 
and its rhythmic pumping action lessened; re^lar suction is not 
maintained; tidal air is decreased; the portal venous system suffers, 
as well as the systemic veins and lymphatics, and all hydrostatic 
actions are impeded. 

" Nutritive balance, neuronic poise, cerebral efficiency, all depend 
on the postural factors. Failure to keep the diaphragmatic suction 
pump at work is followed immediately by more or less waterlogging 
of the tissues, a dimming of the ' visceral lamps ' of life which should 
be kept always brightly burning." 

The method described will do much toward restoring the volume, 
the tension, and the strength of those muscles necessary to maintain 
normal respiratory habits, thereby assuring normal oxygenation, 
normal action in the portal venous circulation. 

The improved strength of the serratus magnus and other thoracic 
muscles, and the stronger abdominal muscles, in addition to those 
already mentioned, all help in maintaining full action of the thorax 
and diaphragm. 

The upward and the downward pull of the diaphragm, upon 
" which all the tides of the body rest," is materially aided by having 
strong auxiliary muscles of respiration. The attitude of patients 
we see here suffering from conditions of depression powerfully illus- 
trates an exact opposite of the ideal condition we seek to bring 
about by this method of using the sinusoidal current. 
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PHYSICAL TREATMENT OF VARIOUS FORMS OF 
ARTHRITIS 

BY WILLIAU BENHAM SNOW, H.D. 

New York 



Joint inflammatioiis mnj be classified from their origin or 
causes as (1) tramnatio, (2) gouty, (8) toxic, and (4) infected. 
Those arising from infection may be subdivided into (o) locally in- 
fected and (&) toxic. 

The iridicaiions for treatment will manifestly vary with the cause 
and conditions presenting, which renders diagnosis important if the 
course of treatment is to be most promptly effective. 

Traumatic arthritis arising directly from violence is the simplest 
type and moat promptly relieved when fracture of joint structures, 
bony or ligamentous, or luxations of interartlcular cartilages do 
not complicate the inflammation. Such conditions arise from severe 
sprains with or without luxations, and, while ia themselves not 
serious at the outset, if neglected are often followed by perplexing 
and annoying consequences. Luxations of a sacro-iliac joint and of 
the knee-joint are liable to set up conditions of synovitis, which, mider 
n^ligent management, may progressively go on to ankylosis or 
chronic disability. 

Thirty years since it was not uncommon to consider a sprained 
ankle more serious than a Pott's fracture, and it was a matter of 
frequent comment by the practitioner that it would have been better 
to have broken the bone than to have sustained a severe sprain, even 
though neither the ligamentous nor bony structures were involved. 
Best, hot applications, and elevation were the then common method 
of treatment. The modem method of early strapping of the joint to 
prevent swelling has greatly improved the surgical methods, but 
these do not compare in efficiency with the modem static electrical 
treatment of sprains. 

No longer is rest prescribed, even by surgeons, in these cases, 
it having been established beyond question that moderate exercise 
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of sprained parts facilitates rattier than impedes recovery. In 
aynovitia of the knee-joint, however, it is still too often the practice 
to put the joint in plaster and submit the patient to rest, which, 
from the writer's observation, has not proved to be good practice. 

Traumatic aiihroses are properly divided into two classes : simple 
and complex. Sprains and luxations vrithout injury of bone or 
ligament, and those complicated by rupture of the ligaments or 
various de^ees of fracture of the interarticular cartilage or the bony 
parts. The former, in which only rupture of the small vessels has 
occurred, as indicated by varying degrees of ecchymosis, when coming 
early under observation, yield promptly to static electrical treatment, 
with or without strapping ; whereas the latter require, first, fixation 
and the employment of judicious passive motion and adapted treat- 
ment occasionally, as with the static brush discharge, to avoid ankylo- 
sis, and subsequent physical treatment. 

It was in the treatment of traumatic arthritis in the year 1900 
that the modus operandi or effect of the method to be described was 
discovered by the writer. It was a novelty in medicine and surgery, 
and has been slow to obtain general professional recognition, as are 
all innovations; particularly so when a new method employs elec- 
tricity. While it may be justly stated that no other method so 
promptly cures uncomplicated synovitis as the method to be de- 
scribed, few orthopEedists are either aware of the method or its 
value. 

The author's method of treating all non-infected inflammation 
concedes that the first indication is the removal of the swelling, — ^the 
condition of local stasis. In traumatic arthritis when not compli- 
cated by fracture the swelling and ever-present complicating muscular 
spasm arising from end-nerve irritation associated with the pressure 
and pain are the two conditions demanding relief. Under no other 
conditions than by the removal of the exudations can there be a 
prompt and complete restoration of local tissue metabolism and re- 
pair. This is the fundamental, basic principle to which the static 
current contributes as no other measure does to the cure of acute and 
chronic inflammation when no local infection is present ; because no 
other measure will so effectively accomplish the tissue drainage. 

The drainage or expulsion of the accumulated infiltration as 
present in swollen tissues by way of the lymph-channels is effected 
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hj cauaiiig the engorged tdsaues successively to contract. This is 
accomplished without irritation by no other means known to science 
aa by the mechanical effects peculiar to the static wave current, static 
brush discharge, and static sparks. Under proper adminlBtratiou of 
these measures a visile reduction of the swelling with softening of 
the parts takes place during the administration. It is the visible 
aocompUsbment of this result that demonstrates beyond question that 
tissue drainage is effected. This observation led to the wnter's first 
publicatiou on the treatment of local stasia.^ It is this result effected 
without irritation and with such marked efficiency that renders the 
static machine indispensable for the prompt relief of acute and 
chronic inflammation in every accessible part of the human body, 
whfoi the part is not the seat of fracture, infection, or malignancy. 

- Furthermore, for the relaxation of acute and subacute muscular 
spasm there is no knovm method so generally effective as the static 
current. It is from this point of view that the static modalities are 
employed in the treatment of tramnatio arthritis and in conjunction 
with measures directed to the removal of local infection in toxic 
arthritis; t.e., it is applied to joints affected by a toxic process for 
the relief of the local trouble, while the elsewhere local infection 
receives other treatment 

The author's method of applying the static current to an in- 
flamed joint, which has been ofton described, is as follows: To em- 
ploy the static wave current, a piece of soft metal, not foil, but thick 
enough to keep its form without becoming easily wrinkled, is moulded 
over the soft and swollen structures of a joint, as for the knee-joint 
on either side and around the patella. A spark-gap — the measure 
for dosage — with slowly-discharging sparks across the gap as long 
as can be used without causing too severe pain or muscular spasm is 
employed. The current is administered in this manner for twenty 
minutes, and then followed, in acute cases, as in ankle sprains, with 
a fairly long application of the static brush discharge. It was during 
the administration of this modality that a swelling was first observed 
to gradually Himininh in size. This has been remarked frequently 
by patients and observers, and is always noticeable, and confirmed 
by actual measurem^t Following the brush discharge, the static 
sparks should be applied with energy, and abundantly, to the deeper 

* " Static ElMtricitj ud Ubu of the X-roy," p. 72 { 1903 ) . 
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interspaces between the bouee in order to expel ezadatioii present in 
the structures of the joint not affected by the milder applications. 
Sparks should never be applied over bony prominences, because they 
cause needless pain and do no good except when applied over tissnea 
which respond with contractions. Patients may be easily encouraged 
to take these painful administrations if asked frequently to test 
the movements of the affected joints during applications, because 
they will find that, following the applicatiims, they can move the part 
with greater freedom and less pain. In most oases they will ask for 
more sparks here or there. Static sparks are no more painful than 
applications of the actual' cautery, as commonly practised by ortho- 
ptedic surgeons, and are not followed by a discomfort comparable to 
the burned surfaces after cautery, and are a hundred-fold more 
effective. Following applications to inflamed joints, as in all condi- 
tions of local inflammation for which the static modalities are em- 
ployed, after (parking about an affected joint, the body of each con- 
tracted muscle should be sparked sufficiently to effect relaxation of 
the muscular tension, thereby greatly facilitating the mov^nents of 
the joint and, at the same time, permitting movement with less pain 
(Figs. 1 and 2). 

By these applications the patient at once feels relieved not only 
from pain but from all stiffness and tension and even of heaviness, 
and moves with greater ease and freedom. This treatment may be 
administered daily with advantage until cured in most cases. Un- 
complicated cases of acute synovitis or sprains are promptly relieved 
in a few days ; it rarely taking more than three treatments to com- 
pletely restore the ankle sprain to a normal condition when a thorough 
technic is employed. In rare cases, however, four or five daily 
treatments may be required. This is accomplished without strapping, 
the patient being allowed to go about without special restrictions as 
to the use of the joint. It is a common thing for a patient suffering 
from a severe sprain of the ankle to come in with assistance or on 
crutches and walk out vrith comparatively little pain, no longer 
requiring assistance or crutehes. 

SacrchiUac luxation — ^what is known as Qoldwaite's disease — 
furnishes one of the most striking examples of the value of electro- 
therapeutics, particularly of the static current. The relief of most, 
if not all, early cases may be effected in a few days by the systematic 
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empIojTQent of the static wave current, manipulation, and exercise. 
In theae cases muscular spasm following the luxation is marked in 
the glutei, psoas, and quadratus lumborum muscles, the control of 
which after reduction is the leading indication. 

To produce and maintain relaxation of muscular spasm is essen- 
tial, for, no matter how often a part is reduced, unless this is 
effected the luxation will recur. To effect such relaxation the static 
wave current is applied to the contracted muscles and the spark-gap 
gradually increased from six to ten inches, or as long as it can be 
tolerated bj the patient without producing too great discomfort 

The writer has treated upwards of ten cases of sacro-iliac luxation 
in the acute stages, all of which have come under his observation 
supposedly to be treated for sciatica. In every case they have been 
promptly relieved and cured within three weeks. The following 
cases will best illustrate the method of managing the conditions: 

Doctor McK. was brought to mj office, a mediciil iriend aHsiiiting him, 
suffering Irom n sacro-iliac luxation. His condition was so aggravated that it 
vas impossible for him to raise the heel one inch from the table when lying upon 
his back. The disabilitf was so marked that it was only with aasistoDce that 
he could get from the carriage to the house. The static wave current was applied 
with a soft metal electrode six by ten inches over the glutei muscles, extending 
up over the lower end of the quadratus lumborum. The current borne at the 
beginning of the treatment was measured by a spark'gap of two inches. This 
was graduallj increased to eight or ten inches in fifteen minutes, when there wai 
no pain, indicating that the muscular spasm was completelj relaxed. 

Following this, the patient was placed prone upon the table, vhen, with one 
hand under the affected thigh and the other placed orer the sjnchondrosig, 
pressure and manipulation were employed; the thigh was then lifted upward and 
backward. The patient was then instructed to fallow a method of exercise sug- 
gested to the writer Ity Dr. Frank F. Peckham. He was instructed to raise the 
body in the opisthotonus position twice daily while lying upon his back and 
supporting his weight upon his heels and shoulders. This was done several times, 
monting and evening, in order to exercise the muscles in a manner that would 
tend to maintain or pull the bones into normal position. like relief from the 
first treatment was marked. He came on the three succeeding days, and the 
fifth treatment was given after an interval of one day. During this time after 
the first treatment he kept up hie active professional work. After the fifth 
treatment he was entirely cured. Ten days after the last treatment he called 
me on the telephone and told me that it had been absolutely unnecessary for 
him to come for another treatment, as he was entirely well. This patirat I 
exhibited at the meeting of the American Electro-Therapeutic Association in 
September as an example of the aucceasful treatment of rheumatoid arthritis, he 
having been treated by us ten years previous to his sacro-iliac attack for that 
eonditioii. 
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Another caae was promptly cured in the person of a young iron 
worker. The luxation had berao caused by the muBcular exertion of 
lifting heavy iron girders which he was assisting to put in place in 
the construction of a modem iron frame building. This case was as 
promptly cured as the other, and ceased to require treatment after 
five days' application. I could enumerate other similar cases of 
early luxation that have been referred to me, in most instances by 
physicians for the treatment of sciatica. Kesults have been so 
gratifying that it is with great satisfaction I call attention to re- 
sults which seem to be remarkable, judging from others' reports. 
Chronic cases are not so promptly responsive, often requiring the skill 
and facilities of an orthopffidic surgeon to first break up adheaion& 
Following this, however, there is no measure reported which will 
assist to cure these cases so promptly as the static current applied 
daily to maintain relaxation of the muscles, together with the em- 
ployment of systematic exercises as employed by Br. Feekham. 

In some patients it is also necessary to relieve the painful condi- 
tion in the sciatic or crural nerve, or both, and to relax the spaon 
of the adductor muscles, supplied by the lumbosacral cord by the 
application of the static wave current with a metal rectal electrode 
placed in the rectum against the nerves which become inflamed 
where they cross the synchondrosis. Stretching of the psoas mtiscle 
with the patient lying in the prone position, by the extension back- 
ward of the thigh in these cases, together with the exercises as de- 
scribed, assists in overcoming the spasm of this muscle, which is 
not easily accessible to the current. Where the adductors are very 
tense, as they are apt to be owing to irritation of the lumbosacral 
cord where it crosses the synchondrosis, the application of the static 
wave current with a flat metal electrode over the inner side of the 
thigh will relax the spasm of the muscles. 

The history of one case of traumatic arthritis with synovitis which 
came under the observation of the writer in 1899, and which served 
as an early lesson, will explain the Tnodus operandi and results of 
electrostatic treatment of an otherwise stubborn condition. 

F. S., a manufacturer, came to the writer in March, 1809, suffering from 
the effeets of an injuiy obtained when alighting from a moving trolley car. 
He felt a slight clickc in the right knee-joint when lie alighted from the car; it 
caused him no inconvenieace, however, during the day, but the night following 
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be wu seiced with a severe pain in the joint, which became ewoUen and painful, 
and was confined to the bed for three or four weeks under medical care. After 
a few weeks he waa able to get about on crutches, and returned to his businees. 
A abort time lat«r the condition again became much aggravated, and he was 
again confined to bis bouee for two or three montho, after which he csme to me- 
He went about only on crutches, and was unable to bear any wei^t upon the 
affected limb. Just previous to coming under observation he had been advised 
b7 an orthopedic surgeon to obtain an iron brac« to support his weight from 
the hip, and while having it adjusted at Tieman'a factory, in answer to an 
inquiry, waa told by the workman that he would be obliged to wear it always. 
To this he demurred, stating that he would never wear it. 

When this patient came under observation the writer had never observed 
the treatment of a aimilar case, bat used the method as above described on 
general principles. The motion of. the joint was limited to an arc of about 46°, 
evidencing the fact that there was no aukyloBis. It was very much swollen and 
very painful upon manipulation. In two weeks, under daily treatment vrith the 
wave current and an abundance of two- or three-inch indirect static* sparks as 
above described, he was able to walk without pain and was able to go about in 
the public conveyances, whereas prior to this he had been compelled to go about 
in a cab. The improvement was progressive, and the treatment was persieted 
in faithfully for three months, when the condition was entirely cured. The 
joint was, to all appearances, the same as the other, with absolutely no pain of 
any sort, and there was no recurrence to the time of his death, nine years later. 

These results have been duplicated in every similar case that has 
come under the writer's ohaervation in which the lesion has not been 
present for more than two years. In cases of several months' dura- 
tion there may be a certain amomit «f hyperplaatic tissue developed 
that will persist aroimd the joist It is, however, gratifying to state 
that in traumatic cases, in which there is fluid and infiltration in the 
stmctores of the joint, the static sparka will remove l^em. It must 
be insisted, however, that these patients be treated daily and 
tlioroughly, in order to obtain the most prompt results. Unifonnly 
good results are obtained in all uncomplicated cases. 

When luxations with mptnre or fracture of the parts are present, 
during the time required for the repair, rest must be enjoined. The 
static brush discharge used frequently during this stage facilitates 
the repair and affords great relief to the patient when applied to 
the swollen parts. It is also imperative, imder these conditions, that 
the part should be judiciously exercised, and often enough to insure 
against ankylosis. It is far better to prepare the plaster or other 
cast in such a way that it can be removed and replaced in order to 
permit the application of the brush discharge and the employment of 
exercise daring the process of repair, thereby saving the joint from 
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the Berioiu consequences of ankyloais. These observations are made 
owing to the fact that so man; cases of ankylosis come imder 
observation. 

Oouty arthTtiis is generally conceded to arise from impaired 
function of the liver; whether from changed chemical conditions or 
from tozsBmia may be ultimately determined. The liver ftmction 
at least demands attention, as in the treatment of arthritiB arising 
from intestinal infection. It is the writer's practice, now, in the 
treatment of gout and all cases in which toxsemia is conceded to be 
present, to employ the static wave current with a large flat metal 
electrode, approximately four by eight inches, over the liver, employ- 
ing a spark-gap of from three to six inches, in order to bring about 
ft prompt restoration of its function by removing from it the infiltra- 
tion present, and at the same time accelerating the metabolism of the 
organ. That this can be so accomplished by the wave current must 
be conceded when it is easily demonstrated that a cirrhotic liver of 
more than three times the normal size can be reduced practically to 
normal in a few weeks by the same means. This has been done 
under the observation of, and by some of, my students, who can con- 
firm this statement In gouty arthritis this treatment of the liver 
is one of the methods for first consideration. In addition to this and 
the routine regulation of diet, the local treatment of the inflamed 
joint or joints with the static brush discharge and the direct d'Arson- 
val current (with the latter placing an electrode on either side and 
passing as large a milliamperage of high-frequency curruit through 
the part as can be borne by the patient) will relax the tissue by heat 
and give prompt relief from the local pain. A few such applica- 
tions, with careful adherence to diet, will place the patient in a 
condition not requiring frequent treatment 

Frauenthal has recommended a method of local treatment by 
ionic application of the salts of colchicum with the constant current 
to the joint While this can give local relief, it does not insure the 
same d^^ee of immunity as the correction of the liver condition by 
the static curr^it, and the relief is not so complete as the local 
application of the static brush discharge and thermal penetration, 
and does not so promptly remove the swelling. 

Infectious Arihritia. — This classification includes two types, one 
of local joint infection and the other of toxic arthritis arising from 
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a rranote mfection, which include conditions otherwise variouBly 
claasified. The locally infected joints are largely of the tubercular 
type, rarely of pyogenic infection, and more rarely of pneumococcic 
infection. It is also claimed by observers that the germs are often 
present in gonorrhcEal arthritis. This, however, is not the main 
source of the trouble, as is demonstrated by the prompt cure of the 
condition by treatment of the vesicles in the male. It undoubtedly 
ranks properly with the toxic cases. 

The treatment of a»t infected joint demands the employment of 
a different routine treatment from those of traumatic and local toxic 
origin. The deatruction of the germ in situ is the thing indicated. 
The striking results obtained by heliotherapy applied in institutions 
where children have been placed in the sunlight day after day 
successively in the open air have given most striking evidences of 
the relief of tubercular arthritis and progressive tubercular proc- 
esses by the administration of radiant energy. 

The employment of the Kont^en ray in these cases has also been 
followed by most striking instances of improvement Oases have 
also been cured by the use of radiant light and heat and the d'Arson- 
val thermal penetration method. There is no reason, however, to 
expect much improvement when the joint has undergone structural 
change, or when ankylosis is present. If, however, these cases come 
under observation in the early stages, the prognosis may be said to he 
fairly good in average cases providing a careful routine treatment 
is followed. A series of X-ray exposures, or a massive X-ray dose, 
if one is willing to take the risk, may be administered, taking care 
to preclude the possibility of setting up a destructive dermatitis. In 
the writer's judgment, this is more safely accomplished by applica- 
tion of the customary frequent small doses to the extent of producing 
a commencing dermatitis, after which the employment of the X-ray 
should be finally discontinued and the institution of applications of 
radiant light and heat for periods of one-half hour to one hour daily, 
regulating the intensity to the limit of toleration from an incan- 
descent or arc lamp, this to be followed each day by a half hour of 
thermal penetration, placing metal electrodes on opposite sides of the 
joint, and passing a direct d'Arsonval current through the joint of 
sufficient strength to produce as much heat as can be borne at the 
surface. 
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It is often difficult to diagnose a synovitis from a tubercalar 
joint in the early stages by S-ray examination. The ■writer has 
dcmonatrated, however, that the application of the static wave current 
to any tubercular or otherwise infected joint increases the local 
irritation, as it naturally would. After two or three applications it 
will aggravate instead of improve the condition, and will fairly well 
indicate an infected joint, either of tubercular or other infection. 
The condition and history of the case will otherwise determine the 
diagnosis. This method of diagnosis may be questioned; the writer, 
however, feels justified in adopting the method, because the treat- 
ment of infection in all cases under these conditions may succeed in 
early cases, and there is no danger from a few administrations. 

Pyogenic hacteria are, as a rule, promptly destroyed by this 
routine treatment, and tubercular processes in the early stages may 
be arrested and the joint restored. The writer has no experience 
with pneumococcic infection, but would employ the same routine 
on general principles. 

Cases of ioxie arthritis always demand treatment of the local 
joint affection and, at the same time, attention to the intestinal 
tract, or to whatever part the local infection may be traced, as a toxic 
cause of an arthritis. 

Rheumatic arthritis, properly designated infectious or tosBic 
arthritis, arises from some infection, probably in the alimentary 
tract, the cause of which has not been substantially determined. It 
may or may not be associated with other toxic conditions. In child- 
hood high blood-pressure is an indication of active toxcemia, which 
may manifest itself as an arthritis, endocarditis, epilepsy, or other 
cardiac affection. Augmented blood-pressure is uniformly present in 
these cases, and suggests careful investigation of the alimentary 
conditions, or of other local infection that might be a source of the 
tozeemia. 

The use of salicylates, which probably act as intestinal anti- 
septics, and the careful regulation of diet, systematically eliminating 
animal proteids, together with the institution of daily and normal 
evacuations or colonic flushings, are the matters for flrst considera- 
tion, and, secondary to these, the local treatment of the locally in- 
flamed joint or joints. Static electrical treatment is of minor im- 
portance except in chronic cases in which the joint has been left 
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impaired by local awelling and conditions of muscular contraction, 
when the routine plan of treatment should be directed to treat both 
the inflamed joint and the contracted muscles, the same as in the 
treatment of traumatic arthritis as described. 

Rheumatoid arthritis and StUl's disease, characterized by uniform 
swelling bilaterally of many or all of the joints, and in the latter 
a characteriBtic enlargement of the spleen. Both conditions call for 
practically the same consideration in the matter of treatment, ex- 
cept that the wave current alone ia required in Still's disease. 
Bannatine contended, many years since, and more recently others 
have claimed, that a particular germ is preseot locally in the joints, 
and that the swellings are not due to toziemia. This ia not borne 
out by clinical experiences, unless it can be shown that mechanical 
measures destroy them. A large percentage of cases when put under 
an absolutely meat-free diet and judicious use of high colonic flush- 
ings, with local treatment of the joints, as in the treatment of trau- 
matic arthritis, are clinically cured if they come under observation 
before destructive involvement of the joint structures has taken place. 

The writer has recorded upwards of twenty-five cases that have 
ceased 'to be troubled with this affection during the past fifteen years. 
In the first years these received only static electrical treatment ; more 
recently, however, the same methods have been combined with a low 
proteid regime and colonic flushings. The application of static 
sparks to all affected joints gives more striking relief to these patients 
than any other method, but requires time and patience on the part 
of both physician and patient Kany of them may also be greatly 
benefited by the additional use of dry heat and light baths for their 
effects on general metabolism. The thermic treatment employed 
alone, however, has not produced striking results in these cases, 
whereas the static treatment used singly has given an excellent series 
of cures; better than reports from any other method previously de- 
scribed, and we have employed them all, singly and in combination. 

In Still's disease striking results are obtained by the static 
current alone. We have had the opportunity to observe two cases of 
this disease, reports of which were published in the second edition of 
the writer's work on " Static Electricity and Uses of the X-ray." 

The first of these cases was so far advanced and in such a pitiful 
condition when it came under observation that a cure was impossible, 
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but the prompt relief from pain following the application, over tlie 
joints, of the static wave current was one of Uie evidences that 
assured &e writer of the great value of the electrostatic treatment in 
the early dajs of investigation. For the first ten days joints which 
it was absolutely impossible to manipulate for pain became relatively 
free from pain on manipulation, and remained so while the child 
was under observation for upwards of two years. He died finally 
from parenchymatous nephritis, from which he had also suffered 
during the course of the trouble. 

The other ease was referred to the writer by Dr. Royal Whit- 
man, and, as in the previous case, the child by daily treatment was 
completely relieved from pain in the joints within two weeks, and 
after six weeks' treatment ceased to have any further trouble. The 
child has been exhibited three times before medical societies, once 
before the Orthopffidic Section of the Academy of Medicine, and re- 
cently at the last meeting of the American Electro-Therapeutic 
Association. There has been no evidence of recurrences now twelve 
years since. She had been for more than a year under treatmuit at 
the Hospital for Kuptured and Cripples, steadily growing worse, 
before receiving treatment as described. 

Other conditions of toxic arthritis arise from local infections, 
and are always stubborn and resistant to treatment imless the local 
cause is discovered and cured. Some cases may be due to pneumo- 
coccic infection, and others to pyogenic or gonorrhceal infection. 

After Fuller described his method of treatment of gonorrhceal 
arthritis by curettage of the vesicles as successful, the writer was 
convinced that these cases could be promptly cured by local treatment 
with the static wave current and treatment with a rectal vaeutma 
tube combined, and at once instituted that plan of treatment, which 
has proved uniformly successful, as it has also in epididymitis. 
Cases which had been absolutely resistant to local treatment of the 
joint by the wave current, sparks, and other measures were promptly 
cured by the application of the vacuum tube, employed with the same 
connection as the static wave current, for fifteen minutee, followed 
by a twenty-minute application of the static wave current with a 
metal electrode: the first for its combined antiseptic and mechanical 
effects, and the latter to mechanically empty the vesicles. The 
promptness with which these cases are cured is phenomenal The 
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current itaelf seems to act upon the genua, earning their diaoi^ianiza- 
tioD, and, at the same time, expels them through the normal channels 
of exit The vacuum tube current acts also as an antiseptic 

Dr. Frank E. Peckham, of Providence, an orthopaedic surgeon 
and a conserratiTe observer, has made the following statamont to tlio 
writer, in which we fully concur. He eays that " if there is one 
thing that I can cure with static electricity, it is gonorrhceal arthritis." 
The results from this treatment have been denied by Fuller, but his 
opinion can be held as not having been based upon actual experience, 
but probably from the assumed opinion that static electricity is not 
effective in any condition, as he is on record as having stated. 

Concbisioji. — These observations are the result of fifteen years' 
experiences in the treatment of arthritis, and have been repeatedly 
verified by others. There is no field in therapeutics so ripe and rich 
for the employment of electrotherapeutics as the types of arthritis 
by the methods described, and there is no treatment so neglected, 
useful as it is, by the orthopedic surgeons as this method of treat- 
ment It is to be deplored that so little attention is given by all 
leading orthopsdista to the physical methods which offer so mudi 
relief of human suffering in conditions in which . other methods 
repeatedly fail. Very much of success with the methods described 
depends upon the thoroughness of the technic and the regulation and 
frequency of treatment in these cases. The ultimate success, how- 
ever, when the proper technic is regularly employed in the treatment 
of most cases of arthritis, is most gratifying. 

That these methods are not understood or appreciated by tbose 
not familiar with the technic is no surprise ; but if investigated in 
a broad-minded spirit the results will be confirmed and the effects 
produced by the current will be rect^ized. The electroiherapeutist 
is generally considered to be an incorrigible enthusiast, and it is the 
claims for such results that are not tmderstood by those unfamiliar 
with the methods which lead to their being often dubbed as ultra- 
enthusiasts. Demonstrable methods, however, will stand the test 
of time, to be finally accepted and adopted. 
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THE PRESENT STATUS OF THE RONTGEN RAYS IN THE 
DIAGNOSIS AND TREATMENT OF DISEASE 

BY OBORGE B. PFAHLER, H.D. 

PhJUdelpbift 



In the preparation of this brief fiaumi the editor has requeeted 
me to keep in mind the needs of the general practitioner. The im- 
mensity of this subject will prevent anj more than plain, terse etate- 
menta, giving as nearly as possible the truth as to the value of the 
Rontgen rays in diagnosis and treatment, so that the g^ieral prac- 
titioner can be quickly informed and can serve his patient best. 
Therefore, all reference to specific technic must be eliminated, and 
even qualifying remaika and illustrative cases must be much abridged 
or omitted. It is always well to assure the patient that there is no 
sensation and no harm to come from an ^laminatiou when properly 
dona 

SOITTOBN DIAGNOSIS 

Sontgen diagnosis to-day involves every portion of the body. We 
have gradually learned to* eliminate errors by constantly increasing 
the work done upon each patient, and by the imited efforts of ront- 
genologists throughout the world in their effort to develop the technic 
and interpretation of rontgenograms and rontgenosoopic images. 

The rontgenoscope (fluoroscope) is useful, particularly, in the 
study of movable organs, and should be confined to the study of con- 
ditions within the chest and abdominal cavities. There is nothing to 
be gained by fluoroscopy of the head and extremities, and if depended 
upon alone much may be overlooked. It involves tmnecessary ex- 
posure of both the patient and operator. 

Bontgraiograms, or X-ray plates, should be made in all cases, 
even though a rontgenoscopic examination has been made previously. 
Many more plates are used in an examination to-day than were used 
a few years ago. While this increasee the expense to a considerable 
degree, it makes the results more accurate. Those rontgenologists 
who have done the most work appreciate most the difficulties of the 
subject, and especially the difficulty in accurate interpretation. The 
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tendency is to do more and more work on each case, so as to eliminate 
errors. 

Fractures and Dislocations. — The presence or absence of a frac- 
ture can always be determined if sufficient skilful work is done. I 
believe the fluoroscope should never be depended upon for the diag- 
nosis of fracture. It may sometimes be useful in setting fractures, 
but is a dangerous procedure, and involves unnecessary risks to both 
the operator and the patient There should always be at least two 
rontgenograms made from more than one direction. When possible 
these should be made at ri^t angles to each other, or stereoscopically. 
One must always use rays of sufficient penetrative quantity to paas 
through the bone, otiierwise the absence of a fracture cannot be diag- 
nosed. When there is doubt about the preeence of a fracture, the ex- 
amination should be made without dressings. When the attending sur- 
geon is positive of the presence of a fracture, it is then advisable to re- 
duce the fragmeute to the best possible position and examine throu^ 
the dressings. In this way, not only the diagnosis and character of the 
fracture can be determined, but the position of the fragments in the 
dressing can be demonstrated. In such instances i^aque dressings 
should be avoided, snch as metallic splints (except they be alumi- 
mxm) ; lead water and laudanum, mercurial ointments, and iodoform 
dressings should be avoided. Examinations can be made through 
wood, cotton, and plaster casts when they are dry. The thicker 
the dressing, the more obscure will be the rontgenogr&ni. 

Dislocations should generally be examined either before or after 
reduction, because there is a fracture often associated in dislocations, 
which, when present and not properly treated, often leads to stiff and 
painful joints. 

Diseases of Bones and Joints. — At present it is nearly always 
possible to-make a definite diagnosis as to the nature of the disease 
of bones or joints, its location and extent Therefore by this ex- 
amination there is at once placed in the hands of the attending phy- 
sician the knowledge which will permit him to treat skilfully a bone 
or joint disease having a constitutional origin, such as lues, or other 
general infections. It givee to the surgeon not only the nature of the 
disease, but the extent also, and permits him to decide for or against 
surgical interference ; for or against amputation or cnrettement, and 
in every instance will help him to eliminate all the disease. 
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Disease of bone is indicated by some increase or decrease in the 
density, either local or general; b; an increase or decrease in its 
size; or bj some disturbance in the anwigement of the cancellous 
structure of the bone. Therefore, wh^ skilfully done, any disease 
of bone should be demonsla-able. For example, carcinoma of bone 
causes localized destruction of the lime salts, and later cavity for- 
mation. In tuberculosis there is more general absorption of lime 
salts, decreasing the general density, but usually there is less partially 
localized destmction. Sarcoma usually shows destruction of the 
normal bone and the new growth of bone. In the medullary type 
there is a spreading and thinning of the walls. In the periosteal lype 
there is a lifting of tie periosteum beyond the tnmor. Pyogenic in- 
feeliona, such as abscess and osteomyelitia, show deetruotive areas, 
giving rise to increased transparency, associated with a sclerosis 
indicated by increased density. Therefore we have in this process 
beautifully dranonstrated the destructive effect caused by the bacteria, 
associated with the resistance offered by the body, which is indicated 
by this sclerotic effect, this being Nature's effort to set up barriers 
against its invasion. The relative amounts of destruction and 
sclerosis will depend upon the extent to which Nature succeeds in 
confining the diseaaa Some of the diseases whidi can be clearly 
demonstrated are enchondromata, bone cysts, absceeses, chronic osteo- 
myelitis, exostoses, sarcoma, carcinoma, syphilis, trophic lesions, and 
pmostitis. 

Diseases of the joints present changes similar to those described 
above, depending upon the nature of the disease, and these are also 
associated with some obscurity of the normally clear joint outlines 
and joint interspaces. The joint outlines may either be partially or 
wholly destroyed, as in tuberculosis, malignant disease, syphilis, or 
trophic disease; or may be roughened, as in osteo-arthritis, or may 
present bony deposits at the edges, as in osteo-arthritis. There is 
also commonly associated some infiltration of the sorrounding soft 
tissues which increases their density. 

Disease of the Chest. — Practically all diseases of the chest can 
be demonstrated. Disease of the lungs is indicated : First, by areas 
of increased density, such as occurs in tuberculosis, tumors, pneu- 
monia, abscess formation, anthracosis, etc. Second, by increased 
general transparency, as in emphysema ; or by increased local trans- 
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parenc^, such aa oocnra in local emphysema, bronchiectaBis, cavi^ 
fonuatioQ. Third, wo m&; have an area of increased tranaparoicj 
Burrounded by a border of increased density, such as occurs in ab- 
sceasea, tubercular cavities, gangrene. Fourth, disease of tlie Itmgs 
may also be indicated by some impairm^it in the movement of the 
diaphragm, such as occurs in tuberculosis, pneumonia, abscess, gan- 
grene, etc 

Disease of the pleural cavity is shown : First, by a rather uni- 
form increase in density, having no definite outline, which gwieraUy 
indicates thickened pleura. Second, one may have this same general 
appearance associated with an upper level, such as is found in the 
standing posture, with pleural effusion. Third, the lungs and 
mediastinal organs may be displaced, such as occurs in large pleural 
effusions. Fourth, the lungs and mediastinal tissues may be dis- 
placed by a pneumothorax, which gives an area of marked increased 
transparmcy between the wall of the chest and the border of the 
lung. Fifth, if, with these latter conditions, we have associated a 
lower level of fluid, which can be seen splashing in movement, one 
has demonstrated hydro- or pyopneumothorax. 

Disease of the heart is indicated : First, by some change in size, 
as in hypertrophy. Second, by a change in outline, as in valvular 
disease, dilatation, or pericardial effusion. Third, by some change 
in peristaltic movemente, such as occurs in valvular disease, dilata- 
tion, etc 

Disease of the mediastimm, is usually indicated by some tumor 
formation. Primary tumors of the mediastinum are usually sarcoma. 
Multiple tumor formation is found in Kodgkin's disease, sarcoma, 
and tubercular glands. Carcinoma of the oesophagus at times gives 
distinct tnmor formation, but is always associated with (Esophageal 
symptoms. 

Aneurism of the arch of the aorta gives the appearance of tumor 
formation, but is differentiated by the expansile pulsation, by its 
peculiar shape, and by the fact that it occupies the region of the 
aorta. Syphilis of the aorta, or aortitis, can be demonstrated often 
by its increased width. Calcareous plates in the aorta can be shown, 
and are often associated with angina pectoris. 

Disease of the Alimentary Canal. — The alimentary canal can be 
demonstrated if one renders it either opaque by means of subeai^ 
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bonate of biamuth, or if one renders it transparent b}* dilatation with 
flir. Grenerally, for examinations of the gaetro-intestinal tract, the 
patient ehonld have no food previously for at least aix hours, and 
generally should have the bowels empty, though the technic in these 
examinations must be varied very much, according to the organ to 
be investigated or the probable character of the disease to be demon- 
strated. When intestinal stasis is to be studied it is often beet not to 
disturb the patient's habits and allow all meals. Then, after a normal 
breakfast, simply add bismuth and water. 

Disetises of the (Esophagus. — Diseases of the oESophagus which can 
be demonstrated by means of the Bontgen rays are oesophagospasm, 
or cardiospasm, which usually causes temporary, complete obstruc- 
tion and perhaps considerable dilatation, but in which the outlines 
are smooth. This constriction and obstruction is followed by com- 
plete relaxation, and the sudden passage of food, as observed ront- 
genoscopically. Diverticula usually occur in the upper portion, are 
smooth in outline, become filled with the bismuth mixture, and &en 
cause obstruction by compression. Benign strictures are usually due 
to cicatrices following ulcers, or following the destruction caused by 
caustics which have been swallowed. Thej are associated with a 
dilatation above them, which gradually tapers to the point of the 
constriction. This tapering is generally smooth in outline, while 
carcinoma of the cesophagus is associated with irregularities, the con- 
striction is rarely complete, and has, both within its lumen and in 
the dilatation above, a roughened or serrated outlin& 

The Stomach. — The stomach is generally outlined by bismuth 
mixture for study. Carcinoma generally invades the lumexi of tlie 
stomach ; most commonly occurs along the lesser curvature, and more 
often at the pyloric end. It is associated with marked irregularity, 
serrated edges, generally retention of food, and, wh^i it involves 
the pyloric end, may cause marked obstruction, though I believe that 
dilatation of the stomach is generally due to a stenosis produced by 
the cicatrix of an old ulcer, and when carcinoma is associated it is 
probably a late degeneration of this cicatrix. 

Ulcer of the stomach is indicated : First, by spasmodic contrac- 
tions. Second, by ret^ition of food beyond six hours. Third, by a 
localized tender point, usually within the stomach shadow. Fourth, 
by a projecting collection of bismuth outside of the general stomach 
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outline, such &8 occurs with perforation. Fifth, gaBtrectaflis, such as 
follows the cicatrix produced by old ulcers of the pylorus. 

Oastric carcinoma, I believe, can always be demonstrated as early 
as it will produce ^Tmptoms. Oastric ulcer can generally be d^aon- 
strated. Lhiodenal ulcer can be demonstrated in most instances by 
some variation in the outline of the duodenum, a retention of food in 
the stomach beyond six hours, or, when there is no constriction, by 
hypermotility. The combination of hyperperistalsis with retention 
of food for more than six hours, with a normal stomach outline, in- 
dicates old duodenal ulcer, usually with adhesions and constriction. 

The Bowel. — Preparation of the Patient: If one is studying the 
functions of the bowel, no purgative is necessary unless the patient 
is constipated. One and a half ounces of bismuth aubcarbonate may 
be given with a normal meal at the table, either with a glass of milk 
or buttermilk, or in a dish of oatmeal, but should be thoroughly mixed 
and taken at different times during the meal. 

Generally it is beat to b^n with the patient's stomach and 
bowels thoroughly empty, and commonly I b^;in with a colonic in- 
jection consisting of two or more ounces of barium sulphate in suffi- 
cient kaolin to suspend it, and two or more pints of water. (Barium 
sulphite LB very poisonous, and must be carefully avoided.) Con- 
strictions and dilatations of the small bowel can be demonstrated, 
but must be interpreted with great care. 

In the study of the large bowel, one should not only follow a 
bismuth meal through the alimentary canal, but there should also be 
given an opaque enema, such as barium sulphate, in a mixture of 
water and kaolin. By these meaiis constrictions can be demonstrated, 
as well as the location and character. If the constriction is due to 
carcinoma it is generally irregular in outline, rather broad in extent, 
and otteia associated with a mass. A benign constriction may be due 
to adhesions, kinking, or twisting, each of which can be demon- 
strated and interpreted if one keeps in mind the general char- 
acteristics. 

THE 6AU.-BI.jU>I>EB AND GALL-BIADDEB BEOION 

The gall-bladder and gall-bladder region probably offer more diffi- 
eolties in diagnosis in general medicine than any other parts of the 
body. Even by means of the Hontgen rays it has been possible only 
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during the past few years to obtain any knowledge that is of definite 
value. The evidence of disease in this region, as demonstrated bj the 
Bontgen rajs, is becoming more and more definite, and at present a 
Bontgen study is of decided advantage in nearly all cases. Gall- 
stones can be demonstrated in at least fifty per cent of cases, and, 
with the best technic, probably a higher percentage. My records up 
to the present time show an accuracy of seventy-four per cent 

Preparation of the Patient. — For this examination the pati^it 
should always be given a purgative on the night preceding, and report 
for examination before eating anything on the following day. All 
clothing should be eliminated from this part of the body. 

The first step in a study of this rc^on ia an examination of the 
right kidney. Second, the gall-bladder region should Ihen be ex- 
amined directly from various directions and by varying exposures, 
aU of which should be done while the patient is holding the breath 
absolutely still. The greatest difficulUm will be encountered in stout, 
muscular patients and those who have nearly pure cholesterin stones. 
Those most easily demonstrated will he in patients who are thin or 
emaciated, and who have gall-stones containing a large percentage of 
lime. Between these two extreme conditions one will find the great 
majority, and therefore the percentage of stones which can be demon- 
strated will vary with the above conditions and with the skill of the 
rontgenologist. The shadows produced by gall-stones must always 
be eliminated from those of kidney stone, calcified glands, calcified 
costal cartilages, foreign bodies such as pills or particles of bismuth 
that may be in the bowel, etc Third: The third step in this study 
is an examination of the stomach and duodemmi, and ascertaining 
the relation of the duodenum to the gall-bladder r^on. In con- 
nection with gall-bladder disease one commonly finds adhesions of the 
duodenum in this region. These are indicated by a retraction of the 
pylorus and duodenum toward the liver, and theee move upward 
exactly as much as the liver. In other instances there are associated 
constrictions of the duodenum, due to adhesions, or the duodenum 
may follow the entire under border of the liver and be carried out to 
the right lateral wall of the abdomen. These adhesions should always 
be searched for, because at times they will produce the same symptoms 
as gall-stones. There is a great chance for error in making a diagnosis 
of adhesions, and especially is this true in very stout patients in 
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wbom the Btomach is crowded upward and to the right by the pressure 
of the intra-abdominal fat There are other conditions also which 
will displace the stomach, such as tumors, gas in the bowel, eic. 

QKHITO-UKINABT SYSTEM 

Preparation of the Patient. — For all examinations of the kidneys, 
ureters, or bladder the patient should be previously well purged, for 
this at once removes many of the solid substances within tbe bowel, 
which might be mistaken for urinary calculus. Such intestinal bodies 
are sugar-coated pills, or compressed tableta, bits of bismuth, fecal 
concretions, etc. Generally it is not necessary for the patients to 
deprive themaelves of their meal. There should be no clothing about 
the abdomen during an examination, excepting a sheet, which can 
be used to prevent exposure. The examination should always be com- 
plete — ^both kidneys, both ureters, and bladder should be studied, for 
not infrequently the pains of renal colic are produced by, or associated 
with, calculus on the opposite side. More frequently calculi are 
present on both sides, and at times the conditions are more seriooB 
on the side opposite to the seat of pain. By the most modem technic 
the abdomen is examined in sections, which requires a number of ex- 
posures and a like number of plates. Generally it is advisable to use 
a certain amount of compression of the abdomen in these examina- 
tions. This assists in holding the abdominal contents still, and dis- 
places gas in some of the soft tissues so as to give more satisfactory 
results. By this technic ninety-eight per cent, of urinary calculi can 
be demonstrated. Generally the outline of the kidneys can be shown, 
which will give us both the size and shape. Therefore at times the 
evidence of a hydro- or pyonephrosis, or tumor of the kidney, can 
be demonstrated. At times ureteral calculi must be differentiated 
from calcified glands, phleboliths, or other eztra-ureteral concretions. 
This can be accomplished either by the passage of a lead ureteral 
sound or by the injection of opaque solutions into the ureter and 
pelvis of the kidney. This requires the services of a c^toscopist 
By the same process the pelvis of the kidney can be outlined, a hydro- 
or pyonephrosis more clearly demonstrated, or tubercular ulceration 
in the kidney definitely outlined. When the symptoms refer espe- 
cially to the bladder it is generally wise to make a rontgenogram both 
anteriorly and posteriorly. Th^, if tumor is under consideration. 
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the bladder may be injected witb air and ibeee platea repeated. If 
tumor or diverticala are under conaideratioii, the bladder may then 
be injected with opaque solution, such as cai^entos, or a mixture 
of bismuth and kaolin. 

THE HEAD 

The Cranium and Cranial Cavity. — The diseases affecting the 
cranium which can be demonstrated by means of the Bontgai rays 
are those which cause some disturbance either in the density, thick- 
ness, or cancellous structure of the bone. First among these will 
be fractures. 

At times a fracture of the cranium can be easily demonstrated, 
but generally a number of rontgenograms must be made by exposures 
from various directions, so that at some time during the exposure the 
rays will be passing through the fissure. Generally there is little or 
no displacement Therefore a demonstration of the fracture fissure 
is all that we can expect Diseases which cause thickening of bone 
are exostoses, the sclerosis following an old iufiammatory process, 
and at timee thickening of the dura, and rar^y tumor formation. 

Diseases which cause a disturbance in the cancellous structure 
are shown by a disruption of the canoeUous lines, such as occurs 
in syphilis, or osteomyelitiB, which produces a worm-eaten appear- 
ance; or tuberculosis, which produces a trophic absorptive appear- 
ance; or absorption of bone produced by pressure, such as tumor 
growing from the brain. 

The diseases affecting the cranial cavity which can be demon- 
strated by the Bontgen rays are tumors or their effects. Tumors of 
the brain, such as glioma or fibrosarcoma, can only at times be demon- 
strated. They can be demonstrated when they contain considerable 
fibrous tissue, or when they are associated with deposits of lime, or 
when they are superficial and perhaps associated with a pressure 
effect upon the cranial cavity. Tumors of the hypophysis or pituitary 
gland are demonstrable chiefly because they produce some change in 
the shape or size of the sella turcica, or when they have caused some 
absorption or displacement of the clinoid process. In most instances 
there will be an increase in the size of the sella turcica, absorption 
of one or more of the clinoid processes ; perhaps a calcareous deposit 
in or about the tumor ; and at times a pressure or absorptive effect 
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upon the base of the sella turcica. The suprahypopkyseal tumors can 
be demOBstrated only when they contain a considerable amount of 
fibrous tissue or calcareoua deposit The effects of the pituitary 
gland, or railiw hypo- and hyperpituitarism, upon Uie general system, 
general growth, and general condition of the body have created a large 
field of usefulness for this method of diagnosis, and will at times 
indicate definitely the line of treatment that should be used. If the 
patient is suffering from hyperpituitarism, associated with tumor 
formation, we have the consideration of an operation or of Eontgen 
treatment which will gradually cause a diminution, and perhaps 
some atrophy, thereby deoreaaing pressure effects. If, on the other 
hand, the patient is suffering from hypopituitarism, and one finds 
the sella turcica abnormally small, we have clearly an indication for 
the administration of extracts of these glands. If operation is decided 
upon, the surgeon has a distinct advantage in knowing the size of the 
tumor or the condition of the sella turcica and the clinoid processes. 

The aeceasory sintuea are even more important The accessory 
sinuses are very frequently affected in a large proportion of the 
human ract^ especially those living in changeable climates. There- 
fore any assistance that will enable the physician or surgeon to make 
an accurate diagnosis of these sinus conditions will help him to 
find the cause of any headache, or any dull inteUeet, or dripping of 
secretions in the pharynx that patients complain of, and to explain 
the cause of neuralgia, ocular symptoms, discharge from unusual 
sinuses; and, by giving the surgeon definite information, he can 
operate mi the r^on affected without unnecessary destruction of 
unaffected cells. The affections of the sinuses are mostly pyogenic 
in nature, or are due to tumor formation, and are recognized because 
the air-spaces are filled with exudate which causes a general opacity 
of the affected r^on as compared with the healthy aide Pus in the 
maxillary sinuses is very commonly secondary to some infection from 
the teeth, therefore a careful study of the teeth should be undertaken 
in any disease of the maxillary sinuses. 

Eontgen Diagnosis of Conditi<ms about the Teeth. — Practically 
any disease or abnormality about the teeth, alveolar process, or jaws 
can be demonstrated by means of the Rontgen rays. This is accom- 
plished by both plates externally, and films inside the mouth. One 
must not expect to get all information by simply making a rontgeno- 
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gnm of the whole face at once. In fflta m'TiiTig teeth and conditionB 
about the jaw only small sections can be studied at any one time, 
because of the curves of the jaw and because of the OTerl&pping 
shadows of the superimpoaed structures. A long list of conditions 
about the teeth which can be clearly recognized would be out of place 
in this brief resume, but among thoee which concern the general 
practitioner are impacted teeth, abscesses and deformities of the jaw, 
which often give rise to neuralgias. Abscesses about the roots of the 
teeth give rise, very commonly, to many local and general Bymptoms. 
They may be the cause of obscure headaches, obscure ocular symptoma, 
obscure nervous disorders affecting the head, extrenuties, or viscera. 
The Mastoid Cells. — Disease of the mastoids is demonstrable by 
means of the Kontgen rays when the cells become filled with exudate, 
or when there is some deetruction of the s^ta. By a careful ccnn- 
parison of the two sides in many cases previous to operation the 
surgeon and rontgenologist together are ^labled to decide whether 
operation ig advisable, and, if advisable, at what point to operate bo 
as to reach the central area of the disease. One also le&nis by such 
careful examination the relative location of Uie area of diseaae of 
the mastoid cells to the lateral sinuses, and in this way the surgeon 
is prepared for the emergency of hemorrhage from the sinuses, or 
is enabled by definite localization to avoid opening tbem. 

BOHTOBIT TE&B&PY 

The Sontgen rays have been used in tbe treatmoit of various 
diseases during the past fifteen yeara During this time most chronic 
affections have heeax subjected to their influwice. During the early 
years most of this fonn of treatment was done in a haphazard way 
and indifferent results obtained. In some instances the results were 
brilliant and almost startling, while in other instances absolute fail- 
ures were obtained. This was due to the fact tliat for the most part 
treatment was given by those who failed to realize the principles 
underlying the effects of the rays, or a failure to use the proper 
tedmic and apply the proper doBage at the proper tame. Knowledge 
was lacking, and practitioners who were generally well informed on 
medicine and surgery, but lacked tliis special knowledge, were carried 
away by the enthusiasm which led to the use of the rays as a last 
resort in cases in which there could be no reasonable hope for succesB. 
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This early wave of aithnsiafflu was therefore followed by one of deep 
diBappoiutment, and by many Rontgen therapists was discarded as 
useless or harmful. During the past few years another wave of 
eothufliaam baa developed, which is really justified by the brilliancy 
of remits obtained, and unquestionably this some enthuaiasm will 
lead a lot of untrained, unbilled, and perhaps careless men in the 
use of an agent which is now many times more powerful in effect, 
and therefore capable of doing much more harm, than was possible 
ten years ago, and I fear that we shall again imdergo another period 
of depression and disappointment To^iay there is at hand much 
technical knowledge and much recorded experience which will be 
useful to any one who will take the trouble to learn it, but to master 
this technic and to become acquainted with the experiences of others, 
while enriching one's own experience, will require all the time that 
any one physician can find. 

The rontgenologist is in a peculiar position. To be most useful 
he requires a large knowledge of clinical medicine ; a fair d^ree of 
information upon gross pathology as it affects general medicine, gen- 
eral surgery, and each of the specialties. He should also have 
mastered the principles governing electricil7 and electrical apparatus, 
together with the physics of Sontgen rays. He should have mastered 
the principles governing photography, and with this must familiarize 
himself with the special knowledge of rontgenology. He then re- 
quires an extensive equipment which requires mncb space. There- 
fore rontgraiology is more clearly a specialty than any other field of 
medicine. This does not mean that some work cannot be successfully 
done under other conditions, but those who attempt the work under 
other conditions must realize their handicap and be correspondingly 
cautions. 

OBNKSAL BIOLOOICAL SFFBCT8 OF THE BONTGBIT KATS 

In general the effects produced depend upon the absorption and 
chemical effects of the rays upon the cells of the tissues exposed. 
The total effect will depend upon the d^ree of sensitiveness of the 
particular cells and upon the quantity of absorption. The glandular 
epithelial cells «f the body are the most s^isitive, then the protective 
epithelium of the skin and mucous membrane, followed by the con- 
nective tissue, muscle, and nrarvona tissue. 
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Of the glands, the moet sensitive are the testicles and ovftriee, 
theo the sple^i, thTmua and thyroid glands, the lymphatics and 
liver. Therefore these organs, when not under direct treatment, 
mTist be carefnllj protected. 

The effects produced b; the rays must of necessity involve only 
the tissues through which they paas, since they move in straight 
lines from their point of origin. Any other symptoms or manifesta- 
tions in remote parts must be secondary to changes in the tissues 
directly irradiated, or are due to secondary rays gmierated in the 
tissues, or to substances generated or liberated under the influence 
of the rays. 

The quantity of rays absorbed will depend upon the quantity 
striking the tissues, their duration, their quality, and the densi^ 
of the tissue through which they pass. The quantity of X-rays 
striking the skin will depend upon the amount of milliamperage of 
current going through the tubes, the character of the target in the 
tube, the thickness of the glass, the character of the ions which are 
used in the production of the rays, the distance of the tube from the 
patient, and the duration of the treatment Therefore, when one 
speaks only of the duration of the treatment, it means absolutely 
nothing as r^ards the dosage. It means no more than to say that 
gas escaped from a tank for ten minutes, for to know the quantity 
and effect of the escape of that gas one should know the size of the 
opening, the d^ree of pressure, the opportunity for diffusion on the 
outside, etc The quantity of rays can be fairly and definitely 
measured by means of the bariimi platin-cyanide discs of Sabouraud 
and Noire, which change color under the influence of the rays, and 
according to the degree of this color the qnanti^ of rays is fairly - 
well measured. These gradations of color are fairly well meaaured 
by comparison with the scale arranged by Holzknecht in his radi- 
ometer, or by the Hampson scale. The Kienbock quantimeter is 
equally useful. It depends upon the use of a specially sensitized and 
standardized photographic paper, which is applied to the surface 
of the skin, and exposed while the patient is being treated, then de- 
veloped under very definite conditions, and in the end the shade, 
or photographic effect, is compared with a different scale, ten de- 
grees of which correspond to the dose required to produce a slight 
redness of the skin — or, in other words, an erythema dose. Hiere- 
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fore thiB dose is often referred to as ten Kieobock units — or, in 
other words, the Kienbock unit coireBponde to one-tenth of an 
erTthema dose. 

Soft rays are those which are least penetrating. Hard rays refer 
to thoee which are most penetrating. The degree of penetration can 
be measured by means of the penetrconeter, either by the scale de~ 
signed by Benoist or the one designed by Wehnelt. 

Soft rays are more readily absorbed than the more penetrating 
or hard rays, and, especially in dealing with soft rays, the greater 
amount are absorbed in the skin and first centimetre of tissue. There- 
fore the first effect will be produced upon the akin, and the akin 
must be our index of tbe maximum dose permissible in a patient 

EONTOBR BAT BDSHS 

During the early years of rontgenology a s^es of Bontgen bums 
were produced, due to the Ia<^ of knowledge in their use. Succeeding 
this there was a period during which the use of the rays was confined 
to a comparatively few phyBicians who made this their special^, 
and who mastered the principles and technic governing their usa 
As a consequence of this specialization and care there is a general 
impression among the profession that the danger of Bontgen bums 
has been entirely eliminated. This is a false position, for the 
danger of Bontgen bums is many times greater to-day than it was 
during the early years, for the reason that we use apparatus many - 
times more powerful, and therefore capable of doing correspondingly 
more good or harm. Our safety lies in the knowledge of this danger, 
the skill in the use of the apparatus, and in observing the well-known 
means of protection to both the patient and operator. When the 
proper protection is used there is absolutely no danger to the patient, 
and probably no danger to the operator. The principles governing tlie 
protection of the patient and operator consist in: First, enclosing 
the tube Id an opaque chamber, either glass, opaque rubber, or lead. 
Second, in permitting the rays only to emit from this protection 
chamber or casing through an opening which is no larger than is 
necessary for the particular work required. Third, the patient can 
be fortiier protected by confining die rays especially to the area to be 
treated or examined, and this can be done by means of sheets of 
lead foil. Fourth, the patient is further protected by means of 
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filters which cover Una opening through which the rays are passing. 
The filters most commonlj used are of leather, first described by 
myself nine years ago ; or one may use aluminum, from one to tiiree 
millimetres in tbidmees, depending upon the depth of the disease 
to be treated. Fifth, the operator can protect himself by working 
behind lead-lined walls or within a lead cabinet, and by wearing 
opaque gloves, aprons, etc. Both the patient and the operator will 
also be further protected by limiting the use of the rays to the 
shortest period of time which is consistent with the results to be 
obtained. 

The danger of X-ray bums is increased: First, by n^lecting 
all the rules above laid down. Second, by the application of any 
local irritant to the skin, such as liniment, stimulating ointments, 
local heat, the application of high-frequency corrent, or any others 
which will bring about local congestion. 

The first noticeable effect upoU the normal skin is the produc- 
tion of an eryth^na, which is often spoken of as a " reaction." This 
is also recognized as the first degree of a bum, and is the TnmritTmm 
or " full " dose as measured by the above scales. Even this state is 
variable in d^ee, and at first appears as a slight blush, which in- 
creases until it becomes a deep red. This dose should seldom, if 
ever, be exceeded. If the full dose is given at one sitting, the redness 
will usually b^in within a week and attain its maximum in the 
second we^. This period of latency will vary s(»newhat with the 
softnees of the rays and with the sensibility of the patient's skin. 
Blondes are more sensitive than brunettes. In the latter the delay 
may be more than two weeks, and, if the dose has been divided, a 
tanning usually occurs, which seems to make the skin more resistant 
and permits of a greater dosage. 

The redness is accompanied by sli^t itching and a slight burning 
sensation. Theee symptoms will be relieved by the application of a 
simple ointment, such as cold cream, and afterward covered by 
talcum powder. The redness usually disappears within a week, and 
is followed by a sli^t desquamation within the following we^. 
As a rule, it is best to interrupt the treatment for two weeks follow- 
ing such a reaction. Accompanying this reaction the hair usually 
falls out 

The falling out of hair need give no special alarm, for when 
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removed hj a single niazimum dose it iDvariably returns, and the 
retam growth is heavier than the primary one. This return growth 
occurs in two to three months. 

The second degree of bum, or Rontgen dermatitis, will occur at 
times as a result of one's anxiety to control a malignant growth which 
threatens the life of the pati^t, and the full dose is exceeded. This 
comes on in two to three weeks after the total dose has been given, or, 
if given in divided doees, may oecnr during the coarse of treatment 
It consists of the appearances of the first d^;ree, followed by the 
formation of vesicle, blebs, loss or skin, then crust formation, fol- 
lowed by healing, which requires several weeks. The result is the 
formation of a pink scar, and later this is likely to be infiltrated by 
telangiectasis, especially if further treatment has been given on the 
same area. 

The treatment of this second degree of bum consists, in the 
early stage, in the applications of normal salt solution, or one per cent, 
picric acid solution. Aftw the secretion ceases to be excessive, cold 
cream, covered by a soft cloth, will usually give relief and hasten 
healing. When crusts form, they must be removed from time to 
time by the application of a thick layer of cold cream on a cloth. 

The third degree of X-ray bum should never occur. It occurred 
early in the history of X-ray work as a result of prolonged exposures 
for diagnostic purposes, and in the hands of incompetent operators. 
It, of course, may occur as a result of excessive exposure for any 
purpose. It passes quickly through the two preceding stages, and 
then forma a deep yellowish-gray ulcer. This either heals very 
slowly or may never heal. It also becomes extremely painful. 

The treatment consists primarily of the treatment of the second 
d^P'ee until the ulcer limits itself and becomes stationary. The 
ulcerated area should then be excised without further delay, and 
followed by eHn-grafting or transplantation. 

Chronic radiodermatitis occurs in operators who have been ex- 
posed to the Eontgen rays or radio-active substances extending over 
a prolonged period of time. It consists of a premature senility of 
the skin, and corresponds almost exactly to the atrophy, fissures, and 
multiple keratoses which are seen in certain old people, especially 
in those whose skin has been exposed to some chronic irritation, such 
as the sun's rays or chemical irritants. 

Vol. II, Ber. 24-6 
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The treatment of this diatreesing condition conaiBts primarily 
in prevention, by avoiding the exposure of the rays. In the early 
stages of this affection the skin muat be protected from any further 
exposure, and it must also be protected from exposure to irritations 
of any other kind, such as developers, fixing baths, disinfectants, 
the sun's rays, and exposure to heat and cold. The akin lacks 
moisture and lubrication, due to an atrophy of the glands. I have 
found tiiat the wearing of ordinary kid gloves almost continuously 
protects the skin from dirt, traumatism, cold, heat, and sun's rays, 
and serves to retain the mosture. 

If the keratoses and fissures show no tendency to disappear under 
this protection, or if they increase and become painful or inflamed, 
they should at once be exciaed and the areas covered by healthy akin. 
Otherwise the d^;meration goes on to malignancy, followed by 
metastases, which have caused the death of at least a dozen ront- 
genologists, and have resulted in the loss of the limbs of a nnmber 
of others. A more recent, and apparently a more satisfactory, method 
of treating the keratoses and warta is by means of electrothermio 
desiccation. 

The biological effects upon diseased tissue are of the aame general 
character. The effects are, for the most part, of an atrophic nature, 
and, therefore, Rontgen therapy, or radiotherapy, is indicated in the 
conditions which are characterized by hypertrophy or hyperplasia, 
hypersecretion, or new-growths. The diseased tissue or diaeaaed cells 
respond more readily to the effects of the rays than normal tissue, 
and, therefore, one commonly sees diseased tissue react to the rays 
and return to a normal condition without noticeable effect upon the 
flurrounding or overlying tissue, which has been exposed equally as 
much or evwi mora 

While the general and final effect is atrophic in nature, especially 
after prolonged treatment, if a single full dose is given, the reaction 
which is brought about may have a stimulating effect This is 
illustrated by the increase in growth of hair following a temporary 
removal, resulting from a single full dose of rays. It is also illus- 
trated by the grovrth of hair following Rontgrai treatment of alopecia 
areata. 

However, in contradiction to aome authors, as a result of a wide 
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ezperi^ice in the treatmoit of malignant disease, I have nenret seen 
any atimnlation of a new-growtb by the rays. This may be due to 
the fact that in the treatmeoit of such conditions it is my custom to 
give full doses. 

The relief of pain by the rays is an effect which has heem ob- 
serred by most or all operators, but wMch has not been satisfactorily 
explained. It does not always occur even in what would appear to 
be identical conditions. The pains of malignant disease are at 
times relieved, as well as those of chronic neuralgias, when the only 
alternative is ataporons doses of morphine. 

DISEASES OF THE SKIN 

Sypertrichoais. — The overgrowth of hair on women's faces is a 
tempting field for the use of the rays as an epilsting agent, but 
usually the treatment must be carried to the extent of damaging the 
skin in order to make the effect pennanent This makee the skin 
lo(& old and atrophied. On account of this danger I do not recom- 
mend it for general use in this affection. In exceptional cases, when 
the growth of hair is extwisive, it is probably justifiable, and when 
most carefully done the resolta, I believe, are better than can be 
obtained in any other way. 

Ringworm. — In hypertrichosis we are not dealing with disease, 
and the treatment is only demanded for eesthetic reasons. In the 
treatment of ringworm, however, we are dealing with a troublesome 
disease of the hair-follicles. The usual treatment is by the applica- 
tion of some form of antiseptic, Sabouraud wrote previously to the 
Bontgen treatment : " Kot only is there no known cure for tinea 
tonsurans, but I think I am justified in saying there never will be 
a core for this disease by the use of antiseptics. We may vary at 
will the chemical nature of the application we employ, bat this will 
in no way alter their power of penetration. The root of the hair is 
inaccessible to external antiseptics." These same remarks r^ard- 
ing tinea will apply to favua. The parasites in these diseases affect 
and dep^d upon the vitali^ of the hair-follicles. Therefore, if we 
destroy temporarily the vitality of the hair-follicles, we eliminate 
the diseaaa The Eontgra rays are the ideal means for this purpose. 
The treatment is painless, and when carefully done is both harmless 
and permanent. For this purpose the scalp is divided into five areas, 
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and the application is bo made that a full dose is given erenl? over 
each of these five areas, the full dose being measured by the Sabourand 
pastillee. Following this there will be a complete, or almost com- 
plete, alopecia within two to four weeks. After this the scalp should 
be kept carefully cleansed, and there is no objection to the mild use 
of antiseptics. Qenerally no second application of the rays is neces- 
sary. In about three months the hair returns, and generally this is 
a heavy growth of healthy hair. 

Favut. — Practically all that is said above applies to favus, and 
need not be repeated. It is advisable in this disease to treat the 
entire scalp and then keep it covered with a mild antia^tic solution, 
such as diluted tincture of iodine or carbolic acid in lanolin. 

Sycosis and FolliailUia of the Beard. — In these conditions one 
may usually expect a cure. The bare parts of the face and the 
mucous membrane should be covered with lead. The normal dose 
of from six to ten Kienbock unite, or a full Sabourand dose, should 
be given. After a latent period of about a week, epilation commences, 
the inflammatory symptoms increase, and the small absceesea around 
the hairs are evacuated, and after a time the skin heals completely. 
At times, in this disease, the skin is especially sensitive, and becomes 
much inflamed before dilation is complete. 

Alopecia. — In quite a number of these cases of alopecia there 
has been a return of a good growth of hair, especially in alopecia 
areata. That the return growth of hair was due to the rays was 
shown by the new growth being confined to the areas treated by the 
rays, while no change was seen in tho parts not so treated. The 
treatment is usually followed by a complete alopecia and Iken by the 
new hair. Success cannot be expected in those cases in which there 
are no lanugo hairs, nor in those cases in which there is a universal 
alopecia, with loss of eyebrows and eyelashes. 

Aene Vulgaris and Acne Rosacea. — In the treatment of these 
conditions the rays are one of the accepted agents, and in the more 
chronic cases which have lasted over six months, and which have 
resisted the more simple methods, this form of treatment is probably 
second to nona In tiie early cases other methods should be given 
a trial 

The treatment ^ould be confined to the affected areas. It should 
not be carried beyond the hypenemic stage in its effects. Glenerally 
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less tban a full dose should be given in these cases. The whole face 
should not be treated at once, but the areas affected shoold be treated 
in Bections so as to get an even distribution of the rajs, and treat- 
ment should not be repeated inaide of two weeks. It nsnaU j requires 
from three to four mouths for a patient to get well The final rmults 
are usuaU; veij gratifying, leaving the face smooth and soft If 
much treatment has been required, the ^in ma; lose some of its 
velvety appearance, but even this is preferable to a continuati<m of 
the disease. At first the scars from the old lesions (which were 
present before this treatment) become more practicable, because of a 
hypertemia, but later they fade considerably as a result of the treat- 
ment Patients will sometimes refer to these soars after the treat- 
ment has ceased. This is due to the fact that they had not noticed 
the scars which were present before treatmoit, because they were 
overshadowed by the surrounding acne lesions. 

Psoriama will usually yield to otiier external applications, to- 
gether with internal medication, but in obstinate cases radiotiierapy 
may be used with success. However, even with this treatment the 
results are not always permanwt The general technic described 
for the skin diseases may be used. The treatment should be carried 
only to the extent of producing a hypenemia. This is followed by 
desquamation and disappearance of the disease in the area treated. 
A full dose can be given at one sitting. 

Seborrhceic eczema will yield in the same way, with the same 
dose and same general technic. 

Pruritus. — This condition usually affects the vulvar and anal 
r^ons. In all cases one should, of course, first search for a probable 
cause, and when this is found it must be removed. In the idiopathic 
cases, or when no cause can be determined, radiotherapy usually 
gives satisfactory results. The itching is relieved, and the thickened, 
indurated, ecz^natous skin is restored to normal In this disease the 
rays should be especially confined to the affected area. In men 
the scrotum must be carefully protected by sheets of lead, on account 
of the effects on the testicles. If the scrotum is involved, it becomes 
a doubtful method of treatment. In this disease the treatment is 
given in fractional doses of about two Kienbock imits each, and 
repeated from one to three times a we^. 

Prurigo, Lichen Ruber Planus, and Lichen Comeus. — Like most 
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of the skin diseases, radiotlierapy may be recommended after the 
more common methods of treatment have failed to produce satis- 
factory results. The itching is one of the first c^mptoms to be 
relieved. This is followed by a reactive hypenemic desquamation 
and a return of the skin to normal 

Lupus Vulgaris. — This is a disease that requires much patience, 
no matter what method of treatment we may choosa However, I 
have succeeded in curing patients in whom the disease has resisted 
othtnr forms of treatment for from t^i to fifteen years. Success may 
be expected, if the treatment is carefully and persistently given, in 
nearly all cases. In those cases in which large areas are involved, or 
in which most of the skin is diseased, and in which there is a coales- 
cent, brawny, reddish-brown surface, success can hardly be expected. 
When the mucous membrane is involved the outlook is less hopeful 
than otherwise, though I have had success even in these cases. 

Most authors recommend this treatment very highly, and place it 
scarcely second to the Finsen treatment It is especially preferable 
in those, cases in which the diseased tissues cannot be satisfactorily 
compressed for the Finsen treatment 

The treatment is usually given in fractional doses, and must be 
continued over mouths. Hypenemia must be produced repeatedly, 
but not continuously. It is seldom necessary to give a dose that 
will produce more than a hypenemia, and this effect should then be 
allowed to disappear before renewing the treatment 

Lupus Erythematosus. — ^A number of cures have been reported in 
this disease from Bontgen therapy, but it is considered generally less 
useful than in lupus vulgaris. Heavy doses are required. If a cure 
is obtained it is only as a result of a violent reaction and consecutive 
cutaneous atrophy. 

Scleroderma, being another obstinate disease, has beeu subjected, 
in a number of cases, to radiotherapy. The results are not brilliant, 
and require much time and patience, but in the end are perhaps as 
satisfactory as other methods. The patches are comparatiTely in- 
sensitive to the rays, and a full dose must be repeated every three 
weeks. 

Keloid offers a much more favorable prognosis, and the treatmrait 
can be highly recommended. Successes are obtained in patients who 
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have been operated upon repeatedly, and who have had other methods 
tried without soooeaB. 

Mycosis fungmdes ia a formidable diaeaae, and previous to the 
days of radiotherapy it was looked upon as almost hopeless. There- 
fore the good reeults obtained by means of the Bontgen rays become 
all the more important Much patience and many treatments are 
necessary, but by persistemie and care the disease can usually be made 
to disappear. The immediate result to be expected is a disappearance 
of the pruritus within two or three days following the above dose. 
Within six or seven days the skin over the tumors becomes slightly 
erythematous, and gradually takes on a brownish tint The tumors 
gradually become softer, and after a f ortni^t they are diminished in 
size. After a few repetitions of this dose (on each tumor or affected 
area), at intervals of two or three weeks, they should mtirely dis- 
appear. At each repetition of the dose it should be somewhat 
diminiahed. 

Warts. — These have been treated by so many different methods 
that one is not limited to Bontgen therapy, but it is generally almost 
certain in its results, and the cosmetic effect is perfect I have suc- 
ceeded in eliminating warts that have occurred after being excised 
and cauterized, and these reeults have remained permanent after a 
nimiber of years. 

NcBvus. — Kadiotherapy has been used in the treatment of nsevus 
with only a moderate d^ree of success, and geaerally cannot be 
recommended. The destruction of the neevus by means of the high- 
frequency current is by far superior. 

Epitheliomata. — A natural step from the consideration of warts, 
moles, and keloidal formation is the study of the epitheliomata. In 
this disease, above all others, I believe the X-rays hold first place. 
This treatment offers the following advantages: 

(1) It is painless in its application, and, therefore, patients 
can be more easily persuaded to be treated early. This in itself 
would be sufficient advantage to recommend it most highly, for it 
is the delays that make the prognosis so bad from any form of 
treatment 

(2) The treatment does not open lymph-channels and make 
freah wounds through which the disease may spread. 

(3) If treated early, and before the deep tissues are invaded, the 
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disease disappearB, often without leaving any scar. When a gear 
does form it approaches most nearly in appearance that of normal 
skin. It is soft, pliable, and of a pinkish color. If this disease can 
he made to disappear without scar fonnation it accomplishes at once 
what no other method of treatment can hope for. If one avoids scar 
formation, the tendency to recurrence is correspondingly lessened, 
because there is more tendency for epitheliomatous formationB in 
soar tissue than in healthy tissue. 

(4) If the cases are treated early and skilfully, one may hope 
for recovery in at least 98 per cent I believe no other method 
of treatment can claim nearly so much. 

(5) Epitheliomata commonly affect areas such as those about 
the inner canthus of the eye, where there is little tissue to be spared 
without producing marked deformi^ and much annoyance. The 
destmctive methods of treatment in these r^ons, even if successful, 
produce scars which contract and cause ectropiouj with the train of 
eye symptoms that naturally follow. By means of the rays I have 
treated patients upon whom caustic had been previously applied, and 
in which tiiere had been scar fonnation and a recurrence^ I have suc- 
ceeded not only in eliminating the disease, hut even the scar, which 
had formed and drawn the eyelid downward, was softened and re- 
lazed, so that the ectropion practically disappeared. 

(6) Even in advanced cases, in which further destructive treat- 
ment is oat of the question, one can often destroy the disease and 
yet retain all the healthy tissue. It must be understood, however, 
Uiat the deeper and more advanced the disease is at the banning, 
the less chance there is for complete recovery. 

(7) In very advanced cases, in which one cannot reasonably hope 
for recovery, one may still retard the disease, prolong life, lessen dis- 
charge, diminish the- color, relieve pain, and make the remaining 
days of the patient more comfortable and more hopeful. 

By modem deep technic many cases that were form^ly con- 
sidered hopeless to-day have a chance of getting well. In many cases 
the results can be much hastened, and probably rendered more satis- 
factory, by complete destruction — first by means of the high- 
frequency current, and then follow immediately with a full dose of 
rays, which extends slightiy beyond the area affected. If the disease 
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lias extended to the glandular system, one mnst always treat tliis 
thorooghly, just as in deep-seated malignant diseasa 

Epithelioma of the mucous membrane is much less favorably 
influenced by this form of treatment This statement will, however, 
ai^ly to every form of treatment The tendency for recurrence and 
metastasis is much greater. Success has beem attained even in this 
location, but I believe the rays should not be depended upon alone. 

Epitkeliomata of the mouth and lip may be taken as examples of 
involvement of the mucous membrane, and the statements made can 
be applied to the same disease affecting the noee, vagina, and rectum. 
In all these cases I first destroy the disease thoroughly by means of 
the hi^-frequency current, either by the apark or by electrothermio 
excision. Following the destruction of the disease by this method 
I th^i give a thorough course of treatment by means of the Kontgeo 
rays, both to the area affected and to the adjacent lymphatic glands. 

Rodent Ulcer. — This disease, which is so similar to epithelioma, 
may be considered in ctmjunction with it It was the results obtained 
in the treatment of rodent ulcer by the X-rays that Srst attracted 
smous attention to radiotherapy. Generally speaking, I believe the 
results obtained are not quite so good as in epithelioma, but superior 
to any other form of treatment The reason for not obtaining as 
good results is the fact that these cases tend to come late after muoous 
membrane has become involved. 

DEBP BOITTOEN TEBBAFT 

So much has been written recently under this title that it seems 
folly to condense the knowledge within a few paragraphs, and I can 
do nothing more than state briefly tiie principles involved. 

Previously stated, the encouraging results obtained in the treat- 
ment of deep-seated disease are due to the fact that proportionately 
more rays are made to reach the deep areas than formerly. This is 
accomplished flrst by the use of the filtws, g^eraUy from one to three 
millimetres of altmiinum, which absorb the soft rays which other- 
wise would be absorbed by the akin and cause damage. At the same 
time the more penetrating rays are permitted to pass and reach the 
deeper tissues before being absorbed. This only lessens, but does 
not eliminate, the danger of bums. 
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The second principle governing deep tberapj is the use of tlie 
ciOBS-firing method, which has been used in America, more or less, 
for ten years, hut which has been gradually developed until the points 
of ^trance of the tays have been increased many times. As an ex- 
ample : ten years ago, if we were treating a carcinoma of the utema, 
applications would have been made anteriorly and liien posteriorly, 
but in each application the rays would have been allowed to dis- 
tribute themselves gmerally either ovor the anterior or posterior 
surface of the pelvic cavity. At present the anterior surface of the 
pelvic cavity ia divided in from three to fifty areas. A full dose is 
then a^it through each particular area of skin, directed toward the 
deep-seated disease, but in each application all the surrounding tissue 
is protected by means of lead foil so that no single area of skin will 
receive more than one fuU dose; The posterior pelvic outlet ia 
divided to a leaser degree. In this way many times more rays reach 
the deeper tissues than would have been possible by former technic and 
as a result it is possible to obtain much more brilliant results. 

In the same way these principles, illustrated by carcinoma of the 
uterus, are applied in the treatment of deep-seated disease anywhere. 

Carcinoma of ihe Uterus. — Only a few cases of carcinoma of the 
uterus are yet on record as having responded to the effect of the 
rays, but these have been brilliant and give ns hopes for greater 
results in the future. 

Uterine fibroids have been treated extensively, and in some of the 
leading gynscoli^cal clinics of Europe it is accepted as the chief 
or only method of treatmoit The work is being gradually worked 
up with enthusiasm in Am^ca. The cases most suitable for 
treatment are those beyond forty years of age, who are approaching 
the menopause, but the treatment need not be limited to these. The 
younger the patient, the more treatment will be required and the 
less brilliant the results, but when it is a question of either sacrificing 
the generative organs of a woman or treating her with the Ron^en 
rays, I believe that the latter method ia preferable. As a result of the 
treatment there is a cessation of hemorrhages, an improvement in 
general health, an increase in weight, and gradual disappearance of 
pains and pressure symptoms. There is usually little or no result 
during the first month. There is generally decided improvement at 
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the end of the second month, and the patient is generally cured in 
from four to six months. Buring this time the patient is able to go 
about her usual duties, and is not interfered with, excepting during 
the time of actual treatmwt. The rays in practically all instances 
will bring about the menopause, and there is, of course, likely to be 
the same group of symptoms that accompany a normal or E^ntaneous 
menopause, and are to be dealt with on exactly the same lines. 

The treatments at present are usually given in series; that is, 
the abdomen is divided into a number of areas, depending upon the 
case, and a fuU dose of the penetrating, filtered rays is given through 
eadi of these areas. These doses may be given on the aame day or 
on difFer^it days, depending upon circumstances, but after they have 
all been given there should not be a repetition inside of two or three 
we^, at which time the full series is to be repeated. It is desirable 
to b^in these treatments immediately after a menstrual period, 
or at least ten days before the time for the succeeding menstrual 
period. Whwi the hemorrhages are continuous one should calculate 
from the probable time of the menstrual period. 

CABOINOUA OF THE BBBA8T 

The Kontgen rays have proved themselves of most value up to 
the present time in the postoperative treatment of carcinoma of the 
breast and in the treatment of recurrences, metastases, and inoperable 
carcinoma. Some patients who had inoperable carcinoma have been 
rendered free from symptoms for several years. Many cases have 
shown disappearances of recurrences and metastases, and because of 
t^e disappearance of the carcinoma in inoperable cases, in recur- 
rences, and in metastases it is now generally admitted that the 
Bontgen rays have a most beneficial effect as a postoperative measure 
in all cases of carcinoma of the breast 

The general principles governing all deep-seated treatment must 
be applied hera They are: thorough filtration, cross-firing with 
penetrating rays in lai^ quantities, carefully measured, and carried 
to, but not exceeding, the erythema dosft 

In all postoperative treatment the patient should be treated on 
the principle that there is likely to be disease still present In the 
treatment of recurrence it should be continued until all evidence of 
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the recurrence has dieappeared. In the treatment of inoperable cases 
it is advisable to treat from all directions so long as the tnmor con- 
tinues to decrease. When it becomes stationary, in some cases it will 
have been reduced to an operable stage, and can then be removed. 
We believe that it is advisable to treat only metastases that have not 
become genraalized. 

TEEATMBST OF SABCOUA 

The results obtained in the treatment of sarcoma are more satis- 
factory than in carcinoma. My results show recovery of about fifty 
per cent Sarcoma of the bone, I believe, gives bett^* results than 
sarcoma of the soft tissues. In these bone sarcomas there is only 
jiartial reduction in the size of the tumor, but there is a general in- 
crease in the deposit of lime salts until the bone assumes the solidity 
of normal bone and remains welL 

In sarcoma of the soft tissues it is sometimes advisable to excise, 
when it can be done vrith reasonable completenees, and then follow 
with thorough radiation by the deep technic referred to above. 



)vGoO'^lc 



mebfcine 



SOME CLINICAL INDICATIONS OF SENILITY * 

BY SIR DYCE DUCEWORTH, Bt, M.D., LL.D^ P.R.CP. 
Consulting Physician to St. Bartholomew'B Hospital 



I SUPPOSE that the tenn senilitj, as commonly uaed, is intended 
to express the more obvious indications of old age, such as illus- 
trate an advanced d^ree of decay of many parts of the body, and 
especially a failure of the powers and functions of the brain. These 
conditions are sometimefl regarded and described as a " second 
childhood." Before discussing these ultimate degrees of senility, 
I propose to direct your attention to some of the earlier phases 
which are of more particular importance for us to note in our ca- 
pacity of clinicians, — ^phases which we do well to perceive for the 
reason that some of these processes may admit of treatment whicli 
may serve to dieck and materially delay their progress. Some of 
these early failures may not be seriously observed by the patient 
hunself, or by his relatives and friends. If we are to avert or 
modify these textural changes, we must note them in their early 
stages. Prevention, here, as always, is better than cure. 

This matter relates to a study which has not hitherto received 
much attention from clinical observers, viz., an investigation re- 
specting the persotial and inhererU vitality of each individual, one 
of much difficulty, but yet capable of yielding useful factors in 
framing a prognosis in the course of many diseases. We are all 
familiar with the fact that many persons are old for their years, 
and others remarkably young for their age, as years count We 
may well inquire as to the reason for such remarkable differences. 
It is, perhaps, too commonly assumed in such cases that premature 
old age is the result of a careless and sensual life, of overwork and 
strain, of unwholesome occupations, often aggravated by alcoholic 

* Lecture deliTered at the London School of Clinical Medicine. 
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and other vicious excessea. This is, no doubt, a frequent oocur- 
rence. We meet, however, with m&ny instances, in both sexes, 
where fluch a psflt history applies in no degree, and whwe plain 
signs of senile failure are setting in soon after middle life. Sow 
are we to account for them in such cases ! 

We must go back here to the fomil; history on both sides, and 
discover, if we can, other cases of earl; familial decay, or inquire 
as to ancestors who have lived what are called " hard " or unwhole- 
some lives. An inquiry as to the ages at death, or the occorrence 
of grave constitutional diseases, in members of the families is nec- 
essary. Especially should we note the particular habit of body, 
or diathetic proclivity, in these families, for these throw much light, 
at times, on these cases. 

We are accustomed, and rightly, to lay stress on the fact, when 
it is correctly ascertainable, of longevity in the ancestry, especially 
when we are examining persons for life insurance, and this, of 
course, holds good as an element for prognosis in die hazard of 
many morbid states. We then seek to determine the degree of 
inherent vitality proper to the individual patient before us, and 
try to form how he will withstand or overcome his particular ail- 
ment. We may well combine tbis inquiry with some of the modem 
methods which we employ, as, for instance, in cases of pneumonia, 
when we regard the count of htemic leucocytes as an indication for 
prognosis. 

The premature occurrence of gray hair is a factor readily mag- 
nified as an early symptom of senility. It would be unsafe to lay 
much stress on this tissue-change. The tendency is often familial in 
both sexes, and by itself does not count for much. If we take this 
in connection with rec<^nized changes in the arterial tunics which 
point to sclerosis, we are on more safe ground. The latter d^en- 
eration is a much more important element wherewith to teat the 
approach of senili^. " On a I'age de les arteres," as an eminent 
French clinician declared. Early signs of arterial thickening may 
be regarded as more gravely indicative of senility than any other 
symptom. We may, however, remember that some of these local 
sclerotic changes may not be significant of similar changes tbrou^- 
out the body. Thus, indurated radial arteries in a laborer may not be 
regarded as evidence of a similar condition in the cerebral or coro- 
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nary arteriea. An estimation of arterial blood-pTessnre is important 
in judging of this matter. We know that this tends to increase 
with advancing age, and we can compare the figure attained with 
the normal one for the age of the individual. Inquiry as to the 
occurrence of any of the predisposing cauaea of arterial scleroeia may 
throw li^t on any case; thus, syphilis, abuse of alcohol and animal 
food, a gouty habit of body, lead-impr^nation and continued vascular 
strain may explain thid precocious senility in any individual. We may 
note two inHtancea of arterial decay, the tough and the brittle, in 
respect of physical qualities, the latter being, as Sir William Jenner 
used to teach, more liable to break down and cause hemorrhage, 
illustrating a fatty degeneration. Thus, arterial changes are ap- 
parently more apt to occur in subjects of the arthritic habit of 
body, especially in goutily disposed subjects. 

Some recent observations by Dr. MacCordick, of McQill Univer^ 
m.ty,'- supported by Professor Adami, are of much interest in this 
matter. They prove that the rigidity of calcified arteries is dis- 
tinctly less during life than after death. We know that the lime 
salts are certainly present in the iniima or media of these vessels, 
for they are disclosed by the X-rays in any subject with calcified 
arteries. It is now proved that the deposit during life is in a con- 
dition akin to wet or "xmset" mortar, and only seta hard after 
death, under the influence of carbon dioxide and the rapidly-dimin- 
iahing alkalinity of the blood. The so-called " air " (which gives 
the derivation of the word artery) in the arteries after death is 
largely composed of carbon dioxide. Hence, the calcified arteriea 
during life are never so rigid and pipe-stem-like as they speedily 
become after death. Dr. MacCordick suggests that this fact ex- 
plains why calcified arteries do not rupture ao frequently as mi^t 
be expected, and indicates that many of the gross changes, such as 
ulceration of the intima, plates of lime, etc, are induced post mortem 
by the sudden hard-setting of the lime deposits. Had these ruptures 
of endothelium occurred during life, there would have been, he be- 
lieves, conditions present to induce thrombosis and gangrene in 
various parts of the body, sequels not commonly met with. 

The occurrence of an arcus senilis has been commonly regarded 
as an indication of general premature senility. Observation of 

' Brit. Med. Jowmal, Oct. IS, 1913, p. 980. 
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many examples of thie local d^en^ation does not support this 
view. I have known of mstances where this local fatty change in 
the cornea has existed from early manhood to an octogenarian stage. 
Premature death of parte of the body is conatantly occurring. Thus, 
a young man may become bald and lose most of his hair irrecoverably 
at an early age. Another may lose his teeth by rapid decay. These 
are but indications o£ defective quality of these particular textures 
as laid down in utero. It is probable that the same conditions of 
premature atrophy occur to some extent in other tissues and 
organs of the body without entailing early death, though, no doubt, 
modifying the general health in various ways ; and so we meet with 
inadequate functions on the part of various organs, as the kidseys, 
liver, thyroid gland, pituitary body, and other textures. 

The influence of a strumous or scrofulous habit of body has 
obviously a determining power in inducing premature senility. A 
subject of this condition comes into the world ill-equipped for the 
battle of life. He has the most vulnerable of bodily tissues, and 
reacts badly to all form of injury or infection which he may en- 
counter. He is beyond all othera the prey for the bacilli of tubercle, 
and his tissue-resistance is feeble. If, unhappily, there is a con- 
joined taint, or infection, as we now regard it, of syphilis, we have 
the worst soil conceivable for any peccant matter to alight upon. 
The infantile victims of inherited syphilis have long been recognized 
as stunted subjects of premature senility. Indeed, may we not re- 
gard an Inadequately treated subject of syphilis as a prematurely 
aged person, in spite of an originally good constitution, however 
robust he may appear, when there is possibly looming in the dis- 
tance for him such sequels as parasyphilis, general paralysis, arte- 
rial disease, and aneurism I 

Among early signs of progressive interstitial nephritis which 
may be noted before any obvious renal symptoms are recognized is 
a mental condition which sometimes teaAa t« marked nervous irrita- 
. bility and explosive temper. Another indication is that of in- 
creased emotional excitement which is apt to occur on slight provo- 
cation, accompanied by a readiness to shed tears. !Fit8 of hilarity 
and laughter may end up with weeping in such cases. (I think that 
Sir Clifford AUbut first directed attention to these symptoms some 
years ago.) A gliBtening condition of the conjimctiva, due to oedema, 
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may be often noted in sucli cases, without obviouB oedema in other 
parts. 

Yon will note bow essentiallj clinical are matters of this kind, 
and how impossible it is to gather such facts in laboratory researches. 
The clinical laboratory, however, will afford proof of renal inade- 
quacy in such cases, and indicate the appropriate treatment, dietetic 
or other, for them. 

Ossification of the costal cartilages before the siztb decade may 
be regarded as a premature senile change. It is not certain if this 
is due to an excess of lime salts in the blood, although there may be 
simultaneous wasting of the bones in such cases, with increased out- 
pouring of lime salts determined to other textures, including car- 
tilage. 

Such senile defects as occur iu ordinary cerebration may usually 
be traced to defective arterial circulation leading to brain decay. 
Lapses of memory for names, and forgetfulness, are among the 
earliest to be noted. A tendency to tell the same story over and 
over again within an hour or two is a well-recognized sign of brain 
failure. These symptoms begin to be common after tlie seventh 
decade. Sometimes they are realized by the individual They may 
continue for many years, and are less manifested by those who re- 
main in active work than by those who imprudently decide te lose 
touch with the busineEc of their lives. Thus, the man who retires 
from his regular occupation and has few other interests in life is 
apt to degenerate, both mentally and physically, sometimes very 
rapidly, and before be has reached the allotted span of life. A 
hobby may long avail him to retain bis mental activity, and the 
golf ball to-day is not seldom one of the beneficent agents for this 
purpose. 

When winter and spring sometuneB very unwisely unite in matri- 
m<my, a rapid mental and bodily decay may be expected to ovei^ 
take the wintry partner. The physician should forbid the bans in 
such cases. 

A venereal taint and a persistent immoderate use of alcohol in 
any form have much to do with premature s^lity, and bear heavily 
on tJbe arterial and vascular textures of the body. The finest con- 
Btitation naturally resists these toxic infinences longer than weakly 
ones. Thus, cirrhosis of the liver is longer averted in the patrician 
than in the plebeian for many reasons. The average laborer bs> 
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comes senile sooner than moat men. His life of strain, exposure to 
alt kinds of weather, and his misuBe of bad liquors fully explain 
this fact 

In arthritically disposed persons, the occurrence of nodosity of 
the joints, especially of the terminal digital phalanges, in the form 
of Heherden's nodes, is regarded by some observers as an indication 
of longevity. They are often met with in persons who have few 
classical symptoms of gout, and probably the majority of those who 
reach eighty or ninety years of age are not free from this trophic 
change. Dupuytren's contractures, and the camptodactylia of Lan- 
donzy (incurved little finger), are among indications of a gouty 
halat, and are not truly rheumatic lesions. They may occur in 
middle Hfa 

I think it may he noted that the daughters of gouty men are . 
more apt than others to afford indications of early bodily failures. 
They suffer from many weaknesses, miserable digestive power, and 
enfeebled nerve powers. They become thin and gray-headed. They 
respond badly to most methods of treatment (I am sorry for the 
hosbands of such women.) We note that they often escape many of 
the classical symptoms of gout, but they show signs of subacute 
changes in their joints, and are not seldom plagued with attacks of 
eczema — atonic gout, in fact Some of these women become very 
obese, and may develop glycosuria of varying grades of severiQ'. 

Prostatic ailargement before the sixth decade is reached is an 
early manifestation of senility. Indolence of the bladder, vrith slow 
micturition, is often met with after sixty years of age without any 
obvious prostatic symptoma All elderly men should be instructed to 
give plentjr of time to each micturition, and should always empty 
the bladder as completely as possible. Catheter life, as it is termed, 
should be postponed as long as it is safe to abstain from entering 
upon it 

Among common senile symptoms we recognize the occurrence of 
widely-spread catarrhal conditions affecting the nares, pharynx, and 
IJie lai^r bronchial tubes. This leads to a form of tusais senilis, 
with a free flux of mucus whidi is often rich in sodium chloride — 
the " salt rheum " of mediseval writers. Fits of sneezing sometimes 
accompany this condition, and are helpful in clearing the bronchial 
tabes. Hence we do well sometimes to aid expectoration in the case 
of the aged, with defective muscular power, by using some sternuta- 
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toi7 powder, aa snufF, for this purpoaa Such subjects are alwaj^ 
liable to fresh accessions of bronehial catarrh, and trifling expo- 
sure often leads to an onset of pneumonia which proves fatal. 

The main line of treatment for early manifestations of senility 
may be concisely expressed by the tenn " physiological righteousness," 
as described by Sir Andrew Clark We have to note the d^ree of 
constitutional vigor or vitality in each individual, the measure 
of the tokena of the specific habit of body, and the personal equa- 
tion. We may often recognize, if we will, the features and tissue 
proclivities of the father descending, as a rule, along the 
female line in the family, while those of the mother pass on to the 
male descendants. Symptoms pointing to nervous instability de- 
mand marked attention. Thus we take note of the occurrence of 
chorea in sensitive, nervous children who become infected with the 
provoking toxin of rheumatism, a plain signal of early cerebral in- 
stability. As Cheadle pointed out, the nervous child in a rheumatic 
family is the likely victim of chorea or cerebral rheumatism. We 
pay attention to the vascular system in respect of arterial changes 
and the degree of arterial blood-pressure; to early indications of 
renal inadequacy; to orthostatic albuminuria, and tendency to epis- 
taxis in young subjects, and we may gather from these our method 
of averting further harmful progreea. 

" Moderation in all things " is the teynot* of the prescription to 
stave off premature senility, ^^^ it is certainly no easy task in 
these days to carry but this precept Hurry, strain, excitement, and 
too much pleasure are everywhere predominant now. Educational 
and athletic strain, insufficient rest and sleep, improper dietary, 
and inappropriate teaching are all too common, and natural physio- 
logical life is depressed and checked in consequence. The body 
wears out too soon, and we dare to call this " progressive civiliza- 
tion " ! Home-training and parental discipline are dying out among 
us. The child is old before he is young, stimulated when he should 
be St rest. Small wonder that we have so many weaklings among 
us, nniit to fill up our national forc^ stunted, toothless, and aged 
before they reach their natural development I No one is to be pun- 
ished for naughtineBS, and so we grow hooligans and viragoes. 

These are some of the aad refiections which are home in upon us 
as guardians of the public health when we calmly consider the 
phaaes of premature senility. We note that party £f>irit and debased 
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politicB, with mavkisli sentimentality and loose thinking, are destroy- 
ing both th« Chrigtianity and the character of onr people. The only 
remedy I can foresee to meet aU this ©vii is " umversal service," 
which, in my opinion, would bring us tc^ether in both higher phys- 
ical and moral attainments. These are no days for shirkers and 
easfr-lovers, if Britain is to hold her rightful position in the world. 

As I close, you will not fail to have noticed that I have not 
referred to the opinions of Metahnibofi in respect of senility and its 
causa Any views of so eminent a pathologist demand attention and 
respectful consideration. You remember that be regards old age as 
depending on extreme phagocytic action, leading to wasting of the 
viscera and tissues by the irritation of various toxins of microbic 
origin. He suggested that life may be prolonged for many years by 
combating these vicious processes, and subduing these intoxications 
with their proliferating macrophagi, by introducing into the in- 
testine antagonistic bacilli. The best for this purpose be conceives 
to be a Bulgarian bacillus or lactic ferment, and this has been largely 
used of late years under the names of " Lacteal " and " Fermen- 
lactyl." This has bad its litUe day among the novelties, now so 
numerons in modem therapeutics, but as to the influences of this 
elixir viicB in adding one hour to any human life I have no facts 
to report to yoa Our descendants in the twen^-first century may 
have more to record in the matter. Personally, I am disposed to be 
sceptical both as to the cause and effects, but I have no doubt that 
these ferments are useful in combating (temporarily) various harm- 
ful products of disordered digestion, and so benefiting tiie general 
health. Hetchnikoff's treatment would require to be a daily dietetic 
habit of every person approaching senility, a sour milk for our second 
childhood. It is almost forgotten by some people that " our mortal 
bodies were not made to last for ever." 

(For those of yon who may be further interested in the defects 
and processes which are to be noted in advancing senility, I cannot do 
better than refer you to a recentiy-published work on the whole 
subject from the pen of Professor Saimdby, of Birmingham, which 
is the moflt valuable and detailed contribution <m the subject that 
has yet been presented to the profeesion. I have merely touched 
to-day on a few points which it is well to consider in reviewing some 
of the earlier and more prominent features of soiility.) 
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VAUGHAN'S STUDIES IN SPLIT-PROTEIN PRODUCTS 
AND IMMUNITY • 

BT AIAERT PHILIP PRANCIHE, A.H^ M.D. 



Vacqhah's inveetigatioiiB in immmiity were begun fif tern years 
ago, and were directed to Bolving scientific problems rather than to 
diacovering practical applicatlonB. From time to time the resulta of 
these brilUaQt studies have been published in American and foreign 
medical journals, and recently they have been incorporated in a 
book of 4?4 pages, from which X have freely quoted. His studies deal 
with the chemical composition of living matter, especially of bacterial 
cellular substances, and with the reactions they give rise to in the 
animal body — in other words, with particulate proteins (bacteria) 
and their specific ferments. 

He statra that the only essential and constant difference between 
living and non-living matter is, that within the molecules of the 
former there is constant metabolism, which is absent in the latter. 
Matter is alive when it feeds and excretes. The living molecule not 
only absorbs, it assimilates. It chemically alters what it absorbs, 
and within limits it may be altered by what it absorbs. In this con- 
stant change between the living molecule and outside matter resides 
the source of energy ; and nitrogen seems to be the master el^nent in 
the living molecule. 

The cell is not the unit of life. Life is molecular. The cell is 
not only made np of protein molecules, but its form and function 
are determined by the chemical structure of its constituent mole- 
cules. The lines along which the spore, seed, or ovum develops 
are determined by the chemical structure of its proteins. Growth 
in other directions is impossible, and this accounts for stabili^ in 
reproduction. 

* A reriew presented at the monthly meeting of the medical staff of tbe 
UniTernty of PeDUBflTODia Medical School at Dr. Alfred Stengel's office, 
Febrnuy, 1B14. 
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Bacteria are essentially particulate, specific proteins. Bacteria 
are naually classified as microscopic plants, but Vauglian has failed 
to find the preeenoe of cellulose in their struetare, though some 
bacteria contain two carbohydrates, neither of which gives reactions 
characteTistic of cellulose. He concludes that the greater part of 
the bacterial cell is made up of true protein. He does not consider 
the fate and waxes which are found in relatively large amounts in 
certain bacteria, notably the tubercle bacillus, are essential con- 
Btitaents of the living molecule, but rather specific products of the 
life activities of the bacteria. Chemically bacteria are essentially 
nucleoproteina, or glyeonucleoproteins, and, while morphologically 
simple, chemically they are complicated in structure, being com- 
posed of complex proteins which bear a close resemblance to the cells 
of the higher animals. They require the same kind of food, which 
they select, assimilate, and excrete in the same way, and the con- 
ditions of dieir life, with favorable and unfavorable influences, are 
much the same. 

All true proteins contain a poisonous group. Vaughan and 
Wheeler first found that the cellular substance of certain pathogenic 
bacteria could be split up with the liberation of a poisonous sub- 
stance. They then tested non-pathological bacteria, then animal 
and vegetable proteins, and all with the same result They not only 
all contained a poison, but the same poison so far as its gross effects 
on the higher animals were concerned. He does not think that these 
poisonous bodies obtained from all proteins are chemically identical, 
but physiologically they are so closely similar that their action is 
identical. 

The protein poison split off from the typhoid bacillus, from ^g- 
white, and from edestin of hemp-seed, kills animals in the same 
doses with the same symptoms and with the same lesions. This is 
striking evidence of the similarity in the structure of the protein 
molecule, whether it be of bacterial, animal, or vegetable origin. 
Upon this he constructs the following theory. All proteins are con- 
structed on the same model and contain a chemical nucleus, archon, 
or keystone. This is the poisonous group and is practically the same 
in all proteins. One protein differs from all others in its secondary 
and possibly its tertiary groups. In these latter lies the specificity 
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of proteins. When ike primary group u detached from its own 
eecondarj specifio groups, it mauiiests its poisonous action through 
the avidity it has for the secondary groups of other proteins. 

The chemical nacleus does not hecome a poison until stripped, 
in part at least, of its secondary groups, and the intensi^ of its 
poisonous action is determined by the thoroughness with which the 
secondary groups have been removed. When the highly complex 
protein molecule is disrupted by chemical agents or enzymes the 
chemical nucleus or poison is set free, more or less completely ; and 
to the extent that it is released from combination it becomes, in the 
presence of living proteins, a poison, because it disrupts the same. 
The best agent to disrupt the protein molecule and obtain the largest 
yield of poison is a 2 per cent solution of caustic soda in absolute 
alcohol. 

The pathogenicity of a bacterium is not determined by its capa- 
bility of yielding a poison. Non-pathogenic bacteria yield just as 
much of the protein poison as the most highly pathogenic, and the 
proteins of oor food contain the same poison that is found in patho- 
genic bacteria. 

The pathogenicity of a bacterium depends upon its ability to 
grow and multiply in an animal body. This means that the invader 
converts the proteins of the animal into its own proteins, transforms 
native (the host's) proteins into foreign (its own) proteins. The 
accomulation of foreign proteins can result only from the destruction 
of the native. 

All living cells grow by means of their own digestive fennaits, 
and these must act upon the pabulum within their reach. If the 
ferment of the bacterial cell cannot digest and prepare food for the 
bacterium from the body proteins, then the invading bacterial cell 
dies. The second factor in determining whether a given bacterial 
cell will grow in the animal body is the effect of the ferments of the 
body on the invader. If these are rapidly and thoroughly destmc- 
tive, there is no bacterial development and the organism is iimoca- 
ous. Thus the prodigiosus is not pathogenic, but the cellular sub- 
stance of this bacillus is highly poisonous to animals. It is not, then, 
the lack of poison in the substance, but its abili^ or inability to 
grow in the animal body by means of ferments, which determines 
its pathogenicity. The smallpox vims is pathogenic to the un- 
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vaccinated, but non-pathogenic to the vaccinated, becaose hj vacci- 
nation there haa been developed in the body a fennent vhich de- 
strojB the smallpox vims before it can develop. 

All ferments are of cellnlar origin. This does not mean that 
ultramicroscopic forms of life or non-particalate living organisms, 
if there be such, do not produce ferments. It would probably be 
better to say that all ferments are the products of living organisms, 
and that there can be no living organism which does not produce its 
specific fennent. Life cannot be conceived of vrithout fennent 
action, because all living things must feed, and food asBimiUtioD 
without ferment action is inconceivable. 

Vaughau's idea of an infectious disease is as follows: An in- 
fective agent is any protein which possesses the capability of growth 
in the animal body. He illustrates this by typhoid fever. The 
infective agent is the typhoid bacillus, a specific, particulate protein. 
It is infectious because by means of its digestive ferment it can 
feed upon the proteins of man's body. This means that it can con- 
vert man's proteins into typhoid proteins and thus multiply its 
kind. Having found admission to the body, it proceeds to grow and 
multiply, and this continues through the period of incubation, which 
in this disease is about ten days. During this period of incubation 
there is no effective resistance on the part of the body-cells to the 
growth and multiplication of the foreign protein. During this time 
the man is not sick, and Vaughan concludes, therefore, that it is not 
the growth of the foreign protein which per se gives rise to the 
symptoms of typhoid fever. However, during this time the body- 
cells are being prepared for their combat with the foreign protein 
by developing the power of producing a specific proteolytic ferment. 
When this new ferment b^ns ita action the first symptoms of the 
disease appear. The active stage of the disease, with its symptoms 
and the lesions induced, marks the period over which the parenteral 
digestion of the foreign protein extends. Death may come from too 
rapid breaking up of the foreign protein by the body ferment and 
the consequent liberation of a fatal dose of the foreign protein poison, 
which is always formed on the disruption of the protein molecule, 
or it may result from some lesion induced by the prodncta of this 
disruption, such as perforation and hemorrhage, or it may follow 
from chronic intoxication and consequent exhaustion. In other 
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words, all the aymptoms and lesions are directlj caiued bj the 
action, either local or sTstemic, of the cleavage product, the protein 
poisoa of Vaoghan and Wheeler. 

Fever is one of the most easily recognizable effects of this proc- 
ess of parenteral protein digestion. While natural infection and 
fever are due to living proteins, experimental fever can be induced b; 
repeated injections of foreign proteins; and by changes in size of 
doee and intervals between doses Vaughan has been able to induce 
fever of any defiired type. The great majority of clinical fevers 
are wholly protein fevers, and result from the parenteral digestion 
of proteins. 

Natural immunity to any infection is due to inability of the 
infecting agent to grow in the animal body. This, of course, does 
not include toxin immunity, which is a very different thing and is 
dependent on the presoice in the body of an antitoxin, or of some- 
thing whieh destroys or neutralizes the toxin. 

He repeatedly emphasizes the distinction between the character 
of the immunity doe to ferment action and that due to an antibody 
or antitoxin. Ferments are not antibodies or antitoxins. The phe- 
nomena of anaphylaxis, for^ instance, are dependent entirely on fer- 
ment action or the production of a specific proteolytic ferment 
A toxic serum owes its toxicity to a ferment which splits up the 
proteins of the animal's body, setting a poison free. The substance 
elaborated in the organism by an anaphylactc^en is not an antitoxin. 
The side-chain theory evolved by the genius of Ehrlich best explains 
the action of toxins and antitoxins; and while Vaughan doee not 
subscribe to all the details of this theory, yet he believes that when a 
living cell is attacked by a destructive ferment or a toxin it tends to 
elaborate an antif erment or antibody. 

But the number of pathogenic bacteria which produce toxins, 
at least in appreciable quantity, is small, and the action of toxins 
and antitoxins in iofections due to those organisms which do not 
produce such bodies is of minor importance. Since all bacteria — 
in fact, all living cells — produce ferments, and since every ferment, 
so far as we know, may lead cells acted upon by them to produce 
antifOTmenta, there may be some toxin and antitoxin action in all 
infections, but in most bacterial infections such action is over- 
shadowed by proc^ses much more powerful in their effects. In this 
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connection his views on the mechanism of diphtheria are interrating 
and illustratiTa The organism finds lodgfflnent and the conditions 
for growth favorable in the upper air passages. Here it grows in 
mass and may kill bj mechanical ohstructiou. It produces its soluble, 
diffusible toxin, which has the properties of a ferment and splits up 
the proteins of the body, setting free the protein poison. In case of 
recovery, or in the production of antitoxin in animals, the body- 
cells elaborate an antiferment or antitoxiQ which neutralizes the 
toxin and prevents its cleavage action: The bacilli in the throat 
are not deetroyed by natural recovery, nor by cure with antitoxin, 
but the action of the toxin is prevented by the antibody. Thus, in 
his opinion, it is not the toxin itself which kills, but a cleavage 
product which results from the action of the toxin on the proteins 
of the body ; in other words, the liberation of the split-protein poison 
of Vaughan and Wheeler. He would classify such substances as 
diphtheria toxin and tetanus toxin as specific ferments, since it is 
his belief that these eubstancee are not poisons in themselves, hut 
liberate poisons through their ferment action. 

The immunity which is due to recovery from an infection is 
the result of the development in the body daring the course of the 
infection of a specific proteolytic ferment which immediately df>- 
Btroya the infection on renewed exposure. In most instances it 
seems that the immunity induced by one attack of an infectious dis- 
ease is not absolute, but only relative, and may be overctone by 
severe or prolonged exposure to the virulent form of the infection. 
Second attacks of even yellow fever, typhoid, and smallpox may 
rarely take place. 

Immunity esteblished by vaccination is similar to that induced 
by an attack of the disease, because the vaccine is the same protein 
that causes the disease. It must be so modified that it will not 
induce the disease, yet so little altered that it will stimulate the 
body-cells to form a specific ferment which will quickly and promptly 
destroy the infecting agent on exposure. The smallpox virus is 
modified by passage through a cow, the anthrax bacillus is con- 
verted into a vaccine by growth at high temperature, and the typhoid 
bacillus is kUled by beat. It seems reasonable to suppose that the 
protein retains its capability of sensitizing so long as there is no 
radical alteration in its chemical structure. The possibilil? of 
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obtaituiig vaccinea from the split prodncta of pathogenic proteina led, 
in part at least, to aome of Taughaa'a iuTestigations npou which he ia 
atill worldiig. 

The statement which Vaoghan first mdde in 1907, that protein 
aenaitization and bacterial immtinily, which appear so far apart, 
are in reality identical, haa since met with wide acceptance. 

Protein aenaitization conaiata of the development in the aniihal 
body of a specific proteolytic ferment which digests the same protein 
an reinjectioQ. Protein aenaitizera may be living or dead, particn- 
late or in solution, but soluble proteins sensitize more readily and 
more fully than those not in solution. 

Cell permeation by the foreign protein ia probably eaaential 
to the perfect elaboration of this procees, but when a foreign protein 
is introduced into the blood of an animal it soon leaves the circulat 
ing fluid and is distributed throughout the tiasue. This latter fact 
has been demonatrated by independent investigators. Thia ia true 
of both particulate and soluble proteins, but the distribution is more 
prompt and effective with soluble proteins, and thia ezplaina why 
the latter are more efficient sensitizers. It should be borne in mind 
that a protein relatively insoluble in vitro may become more readily 
soluble tn vivo. 

Vaccines, then, according to Vaugban, are protein aenmtizers, 
and thia bringa up one of the more important problems in scientific 
medicine now awaiting solution; namely, the preparation and proper 
employment of vaccines. Vaccines are now used enormously, not 
only by way of preventive inoculationa but also as a means of 
curative treatment Preventivo inoculation has already been shown 
to reat on a lo^cal scientific basis, but much of the vaccine therapy 
of to-day ia highly irrational. The action of a vaccine in both 
relations, either preventive or curative, depends on the aame princi- 
ple, — that is, protein sensitization, — and the protein of the organism 
responsible for the diseased condition existing in the body and 
that of the therapeutic vaccine must be identical or closely-related 
bodies. In most, if not all, of the systemic infectious diseases the 
infecting organism sensitizes the body either throughout or over 
large areas. To expect vaccines to act beneficially in such conditions 
is most irrational: the defensive powers of the body are already 
taxed to the utmost, without adding additional work frcmi the in- 
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jection of a vaccine; but tliere are local infectiona io whidi the area 
of seiiBitizatioii is limited and circamscribed : the defeuBive powers 
of the body have not been stimulated as a whola Such diBeases, 
as Bhown originally by Wright, may be treated rationally with 
vaccines, provided such agents can be obtained in such forms that 
they will act both effectively and harmlessly. The future of vaccine 
therapy depends upon our ability to secure such vaccines. So far 
this is largely not yet possible, but the results in this direction have 
met with enough promise to lead na to be hopeful of ultimate sue- 
cess, while admitting present failure. In strictly local infections the 
proper use of a £{>ecific sensitizer may cause the more general and 
abundant formation of a specific proteolytic ferment which may aid 
in the destruction of the infecting organimn. But it should be 
clearly understood that with every protein injected into the body a 
most potent poison is also introduced. 

In this connection it ie interesting to review briefly his work 
with the tubercle bacillus, because on the score of the protein poison 
in tuberculin he explains the tuberculin reaction, and largely con- 
demns the use of tuberculin for therapeutic purposes. 

The cell poison of Vaug^an and Wheeler is obtained, as already 
stated, by splitting up the cellular substance of the tubercle bacillus 
with alkali in absolute alcohol When given in sufficient quantity 
this poison kills both healthy and tuberculous animals within one 
hour. When given to healthy animals in very small repeated doses it 
has no visible effect In lai^r repeated doses it causes in healthy 
animals a condition of chronic intoxication. When given to tubercu- 
lous animals, even in very small repeated doses, it intensifies the 
tuberculous process. It does not sensitize, it will not give rise to 
anaphylactic phenomena, it produces no allergy. There is no evi- 
dence that it elaborates any antitoxin. It is purely and simply 
harmful and a poison. 

The non-poisonous split product or residue obtained by the same 
chemical procedure is more interesting; and in this product there 
is, according to Vaughan, the one small ray of hope of finding 
among the split products of the tubercle bacillus a body which may 
possibly be of service in the treatment of incipient and localized 
tuberculosis. This product has no recognizable ill effect on healthy 
animals, either in single or repeated doses, either large or sma l l. It 
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aensitizeB gainea-pigs to the tabercle bacillus. If men as well as 
gomea-pigs can be Bensitized with this prodacl^ there is the possibility 
that it may be used to bring into existence and activate a specific 
bacteriolytic ferment which will split up and destroy a few bacilli in 
the human body, but we can readily see that this might be harmful 
rather than beneficial when the number of bacilli in the body is 
large enough to furnish a dangerous amount of the poison when 
set free. 

As he has shown that the only effect of the protein poison is 
harmful, either killing by its poisonous effect in large doses, or 
producing a chronic intoxication if given in repeated doses, he 
warns that there is no preparation of the tubercle bacillus which 
should be used in the treatment of tuberculosis until the poisonous 
group of the tuberculous protein has been thoroughly removed. 
Practically all tuberculins as at present prepared do contain this 
poison, especially euch preparations as bacillary emulsions, watery 
extracts, and suspensions of the dead bacilli ; and this is, be says, 
too powerful a poison to be injected repeatedly, even in small doses, 
into the animal body. 

Vaughan has treated patients with a 1 per cent solution of the 
non-poisonous cleavage product of the tubercle bacillus, and states; 
(1) It is of no value in advanced pulmonary tuberculosis. (2) It 
may prove harmful even in early cases if the dose is too lai^ or if 
email doses are too frequently repeated. (3) When properly used 
in initial cases or in localized tuberculosis, its action is apparently 
prompt and specific. (4) He believes that in initial cases this prepa- 
ration is pretet&hh to any form of tuberculin. 

He further states that as tuberculin does not sensitize, or does 
Bo imperfectly, it raises a serious question as to its employment as a 
therapeutic agent If it is not a sensitizer, its therapeutic good effect, 
if it has any good effect, must be confined to the possible establish- 
ment of a tolerance to the tuberculo-poison. Sensitization to tuberculo- 
protein can be induced by bacillary emulsions, by watery extracts, 
and by Vaughan's non-poisonous cleavage product If the sensitiza- 
tion secured by the last-mentioned agent is as good as that produced 
by the others, it has the advantage of not containing any poison. 
On the other hand, if the therapeutic effect desired consists in the 
development of a tolerance to the tub^vulo-poiaon, tuberculin must 
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be preferred, unless we shoald use the more completely isolated 
poison. 

Vaughan, however, believes tuberculin to be an excellent dia^os- 
tic agent, because its relatively simple structure favors its prompt 
cleavage when injected into an animal already sensitized by the 
tubercle bacillus. In other words, the proteolytic ferment already 
called into existence by the tubercle bacillus splits up at once the 
tuberculin into the toxic and non-toxic groups. It is the action of 
the toxaphor group, whether systemicaUy or locally (as in the eye 
or skin), which causes Uie inflammatory reaction with which we are 
familiar. 

Let me repeat that Vaughan lays special emphasis and continu- 
ally insists that toxin immunity and bacterial immunity are radically 
different Attempts to describe one of these forms of immunity in 
terms of the other are unwarranted and lead to confusion. The 
protein poison is not a toxin. It elaborates no antibody ; and, while 
its repeated use in non-fatal doses may establish a certain tolerance, 
it gives no immunity comparable in either nature or degree with that 
obtained by like employment of toxins. 

The protein poison is not specific, and the tolerance which may 
be secured by the protein poison is not specific The protein poison 
of Vaughan, the primary protein archon, is a poison pure and simple. 
It does not sensitize, it will not give rise to any allergy nor anaphy- 
lactic symptoms. It is the secondary protein groups or cleavage 
products which are specific, do sensitize, and do produce immunity 
and kill by anaphylactic shock. 

The sensitization developed by a protein is specific, bnt is not 
due to the poisonous group in the protein, which is much the same 
in all proteins, as stated above, but to its secondary groups, for it is in 
these that one protein diffeni from all others. 

The different proteins have certain predilection places, and the 
symptoms of a disease are largely determined by the location of the 
foreign protein. The pneumococcus accumulates in the lungs, the 
smallpox virus in the sHn, the typhoid bacillus in the spleen and 
mesenteric glands, and the tubercle bacillus in the lungs, though the 
latter has been a parasite so long that it may grow on any human 
tissue The most skilful physician may not be able to tell what 
organism is Teeponeible for a meningitis. The symptoms of acute 
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miliaiT' inberonlosis and thoee of typlioiil fever are mncli alike. It 
IB the location of the infective agent, rather than its exact nature, 
which gives rise to the more or less characteristic symptoms of the 
different infectioua diseases. 

The protein poison elahorated in all Uie infections fevers is the 
same physiologically, whatever it» source — coccus, bacterium, spiril- 
lum, or protozoan. The specificity which characterizes the infectious 
diseases is not due to the poison formed, but to the protein cause 
and the specific ferment produced. 

In this Kreat and suexrative book, which I have attempted so 
inadequately, I fear, to review, Yaughan further discusses in special 
chapters and in great detail these toxic and non-toxic gronps in re- 
lation to different infections, notably anthrax and the pnemnococcus ; 
and also the specific ferments of the cancer-cell. He reviews the 
literature and discussea at length anaphylaxis or protein sensitiza- 
tion in its various phases. He discusses the parenteral introducticaL 
of protein and the attendant phenom^ia, especially protein fever; 
and in the final chapter outlines fully, from his point of view, the 
phenomena of infection. 

If in a single seuteoce one would be so rash as to attempt to 
give Vaughan's fmidamental idea, I should say that he believes it 
to be a biologic law that when a cell in the animal body is permeated 
by a foreign protein the former strives to elaborate a ferment by 
which the latter is destroyed, and believes that this forms the founda- 
tion of a correct understanding of many of the problems of immunity 
and disease. 
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InsouNiA is an affection from which in our time a great manj 
persons suffer. Fopolarlj, at least, it is supposed io be a serious 
affliction which often leads to damaging r^lts. Sensaticmal announce- 
mente of various kinds are often made as to the physical and mental 
effects of prolonged insomnia upon the sofferere, imtil those who have 
any of the slightest eymptoms of it are apprehensive of the worst. 
Wakefulneea is snppoaed to indicate some serious pathological con- 
dition in the brain which is almost certainly progressive and with 
consequencee that can be better imagined than described, but that are 
gready to be dreaded. Young people, particalarly, who are thus 
affected are quite sure that, even if there are no immediate results, 
their memtal vigor, if not their physical strength, will be impaired 
and a future of damaged vigor and probably increasing inability to 
work be the result. 

The affection is becoming much more frequent, and there has been 
so much talk about it in recent years that those affected are ever 
growing more solicitous. The consequence is that a great many people 
are using remedies of various kinds to produce sleep, w(«nen particu- 
larly, though men also of sedentary occupation who live much indoors 
are learning to take certain droga to produce sleep, and constantly find 
more frequent occasicoi to use them. The sale of these remedies at the 
preeent time is enormous, and new ones are constantly coming on the 
market^ though any physician whose practice in nervous diseases ia 
reascmably extensive is likely to have patients come to him who are 
still using the old-fashioned remedies, and evidently have be^ tinker- 
ing with them for a long whila 
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The story of most of the sonmifacieat remedies that we have is 
interesting, instructive, and, it may be added, profoundly discourag- 
ing. When the coal-tar products came into common use a generation 
ago, two classes of very helpful drugs were found among them ; at least, 
these drugs favorably affected certain symptoms that had been hitherto 
rather hard to modify and still harder to control. Coal-tar prepara- 
tions for the reduction of fever and the production of sleep came in 
with a rush, and were widely used. The antipyretics had their period 
of greatest employment about the time that grippe was so prevalent, 
when, indeed, it was a pandemic, and when, therefore, there was 
abundant opportunity for the use of antifebrile remedies. I need 
scarcely recall the fact that the initial satisfaction from the use of 
the antipyretic coal-tar remedies was soon succeeded by profound 
disillusionment with regard to them. They reduced fever rather 
promptly, hut they acted very unfavorably on the heart, they depreflsed 
the general system, they probably disturbed the blood-making organs, 
and though, in addition to their antipyretic quality, they appeared to 
act most beneficently as anodynes, their ultimate usefulness was very 
questionable ; indeed, more than one physician of distinction and of 
thoronghly acnte clinical observation declared that they probably did 
much more harm than good. 

At about the same time certain coal-tar preparations were also 
foond to be of great use and apparent benefit in insomnia. Every 
physician knows the list, and knows how widely their harmlessneas 
was advertised, and for the moment how beneficial they seemed to be. 
Every physician of twenty years' experience knows, too, not only 
bow disappointing they proved eventually, but also how many serious 
results followed their administration. In succession a number of them 
proved to have serious deteriorating effects either upon the blood- 
making organs directly, or indirectly upon the composition of the 
blood. When used continuously for a prolonged period, various blood 
dyscrasias develc^d that were much more serious than the original 
insomnia either had proved or was likely to prove. 

At the present time a number of other coal-tar products and chemi- 
cal remedies of various kinds are much lauded as somnifacients. In 
spite of past unfavorable experience, many of them are used by phy- 
sicians, though, of course, used with much more care than was the 
custom when the original coal-tar somnifacients were introduced to 
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as a generation ago. We do not know just how theee drugs act, any 
more than we knew how the original remedies of this class produced 
their effect. Probably any remedy that will so act upon the system 
as to produce somnolence, and, more important, bo as actually to 
produce sleep, is likely to have rather serious effects upon the general 
health. Huch less than this could scarcely be expected from them, 
since they are capable of producing such a profound modification of 
life processes. 

It is easy, then, to understand that, in spite of the frequency of 
their employment and the fact that, apparently, pbyaicians must some- 
times use them because patients must have something to help them to 
sleep, physicians, as a rule, would prefer not to prescribe such reme- 
dies, and would be glad to have other means to produce sleep or, at least, 
to do away, if possible, with the condition of mind and body which 
causes wakefulness. Probably nothing would be more welcomed at 
the present time than such a mode of treatment 

For any satisfactory treatment of insomnia the first and most 
neceesaiy preliminary is to form some idea as to what produces the 
condition. Direct causes do not often exist, though they can some- 
times be found ; but indirect causes of many kinds are preeent in 
nearly every case. The more one analyzes the living conditions of 
those who complain of insomnia, the more does it become clear that 
what these patients need is not a remedy that will produce sleep by 
some unexplained knock-out process that we can not but suspect of 
ulterior unfavorable effects, but a change in the mode of life that will 
predispose to natural sleep. Some of the details of living that the 
physician finds when he elicits the history of his patients are most 
interesting. Sometimes they show at ocoe to just what the insomnia 
is due, and indicate without any possibility of error just what must 
be done before there can be any genuine hope of relieving the sufferer. 

Not long ago, while spending a week-end with some friends in the 
country, I was asked by the hoetees to give my advice with regard to 
what she described as a severe case of insomnia in her daughter. She 
had taken a number of remedies, but the family objected very streaiu- 
ously, and on good grounds, to the use of such drugs, and advice of 
various kinds given by physicians had proved ineffectual. The young 
wOTnan lay awake every night practically until two or three o'clock in 
the morning, and as they were old-fashioned people, and breakfast was 
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8 fflinily function at which every one was expected to be present, 
and as she was scarcely fit to come to table after such a night of rest- 
lessness and wakefulness, her empty place was a frequently-repeated 
admonition of the probable serionsnees of the condition. 

During the course of a single day at the bouse, I noticed that the 
young lady in question, a very charming girl of ratiier high-strung 
nervous temperament, had taken four cups of coffee. I found out on 
inquiry that a fifth cup had been brought to her room with her break- 
fast about half-past nine in the morning. When, therefore, the patient 
and myself had a heart-to-heart talk over her insomnia, I suggested 
that her coffee was the probable cause, and that if I took five cups 
of coffee during tiie day I thought that I would not sleep at all in 
the next twenty-four hours ; that even a small cup of coffee taken any 
time after nine o'clock at night would keep me awake until two or 
three in the morning. I was told at once that she could not think of 
doing without her coffea She had become quite dependent on it ; 
at least, she thoroughly believed so. I said then that one thing was 
dear, and my advice would be very simple: she must choose between 
her coffee and her sleep. If she preferred to take coffee and do 
without sleep for a considerable part of each night, well and good ; 
only in that case she ought not to complain, nor to consider herself as 
suffering from any real ailment, as she was deliberately postponing 
the hour of her sleep because she preferred to do so. 

Among the less well-to-do, unless they are Germans, it is likely 
to be tea rather than coffee. I recall a case of considerable complaint 
about wakefulness and light sleep, in which various remedies had 
been tried with but little satisfaction. The patient developed an 
eczema of rather acute character, that proved quite intractable. Care- 
ful inquiry into her habits of life elicited die fact that she was taking 
from fifteen to twenty cups of tea a day. The patient was a cook in 
a family of the better class, and made fresh tea for herself five or six 
times a day. She was quite sure that the tea could do her no harm 
because she made it fresh so often. She told me that her friends of 
the same ealling among less well-to-do people kept a teapot on the 
stove practically all day long, putting tea into it every now and then, 
and she was quite sure tlat they would be harmed, but that she was 
escaping injury. Her eczema and her sleeplessness were both conse- 
quences of the neurotio condition which she was actively developing 
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by ber babita as a virtual tea-toper. 'Eczema, mocb more frequently 
than is tbon^t, has a neurotic basis of this kind, as dermat£4ogist8 
clearly recognize, and careful inquiry should always be made as 
regards the tea habit, especially of those who work around kitchens. 

The taking of vftriouB stimulants ie likely to be one of the first 
subjects of our inquiry, though some of the stimulants may not be 
recognized or may escape detection because of their unusual charac- 
ter. I have seen school children suffering, not from pure insomnia, but 
from disturbed sleep with dreams that sometimes waked them, tossing, 
muttering, even screaming occasionally, in tbeir sleep, and whose 
ailment was supposed to be some form of indigestion or otlier gastro- 
intestinal affection. They were out so much and were so tired at night 
that they were not kept awake, but their parents had been rendered 
very solicitous by their disturbed sleep. A little careful investigation 
showed tlat they were in the habit of taking as a drink one of 
the much-advertised stimulating drinks that may be obtained at 
soda fountains. A number of these concoctions which are very com- 
monly taken by young folks and have become a favorite tipple 
even with children of school age and under contain, I believe, or did 
contain at that time, a definite amount of caffein in each glass. These 
children, who lived in an apartment hotel, were taking several passes 
a day, and in warmer weather took three or foiir. They were con- 
suming practically as much caffein as would be contained in the 
same number of cups of coffee, and the effect upon their sleep can be 
readily understeod. No amount of treatment directed to their 
stomachs or intestinal tracts would have availed to relieve their dis- 
tressed sleep. 

Other habits, however, are likely to make just as serious inroads 
on sleep at ni^t. Not long since I was consulted by a broker who 
complained rather bitterly of his inability to sleep at night. He went 
to bed about twelve, and it was often three in the morning before he 
got to sleep. He was not taking any coffee except a small cup in the 
morning, and, though he was indulging in an occasional high-ball, 
there seemed no reason to refer hia sleeplessness to this, and otherwise 
he seemed to be in excellent physical condition. An investigati<ai 
of his habits of life, however, showed that every day on coming home 
from his office, usually between half-past four and five, he took a 
bath, always warm, at least at the end, and then lay down for a couple 
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of hours until dinner time. It was seldom that he had less than two 
full hours of sleep in the late afternoon. After this it was easy to 
understand why he did not deep in the early part of the night. Women 
are much more likely to have such habits than men, and occasionally 
one finds that a woman living in an apartment hotel has her breakfast 
in bed about nine o'clock, stays there to read for a while afterward, 
dozes some, and doee not get up until after eleven. It is quite 
unlikely that she will be able to get to sleep for at least fifteen 
or sixteen hours after that time. There are people who can sleep more 
than one-third of the day, but almost any cause will postpone their 
going to sleep if they have slept during the preceding fifteen hours. 

Occasionally the difficulty is temporary, and due to some change 
in the mode of life. Here in New York those who move, particularly 
in May, when people are likely to keep their windows open, to a house 
not far from the elevated road, and particularly if it is on tlie line 
of the elevated itself, are almost sure to be kept awake by the re- 
curring noise of the trains. The wonder is how so many people can 
sleep in spite of the fact that a train rolls by their window once every 
ten minute or less all through the night It shows how little noise has 
to do with prevention of sleep, once one becomes accustomed to it 
There are probably half a million of people in New York City whose 
windows are wide open for five months in the year, with tiie trains 
running by at short intervals. The attempt, then, to secure a noiseless 
place for patients suffering from insomnia is usually misdirected. It 
is not noise that keeps people awake, but an oversensitive nervoua 
system, and it is this that must be treated, unless, of course, the noise 
can be readily stopped. 

Indeed, I have known a prominent physician suffering from in- 
sonmia who found that he could sleep better on a train than in his 
home on a quiet street of one of the moat qmet of our cities ; at least, 
it has the reputation of being quiet. He would be wakeful night 
after night for three or four nights until the insomnia would so affect 
his nerves as to make his work very difficult for him ; th«i he would 
buy a sleeping-car ticket for a seven-hour rido on a midni^t train, 
sleep quit© well, and come back refredied for his work the next 
afternoon. It was a comparatively inexpensive though somewhat time- 
consuming remedy. As, however, he was writing a text-book, and 
often had a good deal of manuscript to correct, as well as proof to look 
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over and books that be wanted to read, be would take these with biia 
and do some solid hours of literaiy woi^ ou the train. I have known 
men to try to build themselves absolutely sound-proof sleeping apart- 
ments, and fail. I have known the same men to sleep very well in a 
rather noisy camp and, above all, to sleep without a break in the midst 
of aU the jar and rustle and creak of a fast^ing steamer at sea. 
This demonstrates that it was not noise that kept them awake, but 
their own oversensitive condition which emphasized the irritation due 
tosotmds. 

For many people who complain of sleeplessness the most important 
question is with regard to the amount of fresh air that they get. It 
will be found that many of diam stay in the house most of the day, or 
ride out in a closed carriage to make a few calls or to go to their offices. 
Lack of sleep produces a certain loss of control over the external blood- 
vessels, and in consequence a sensitivenesB of the eddn to cold. Many 
of these people feel a little shiveiy when in the cold air, and avoid 
it by staying in the house or keeping their carriages or autos rather 
tightly closed up. A vicious circle is formed, loss of sleep causes sensi- 
tiveness to cold, and this makes them shun the air, thus increasing the 
deeplcssness. 

Probably nothing so promotes good, sound sleep as an abundance 
of air both during the day and night Men who have been sleeping 
very poorly for weeks or months will sleep well on board a steamer, 
not only getting their full quota of seven or eight hours at night, but 
they will have a nap, sometimes of several hours, in t^e morning 
and again in tiie afternoon. In spite of this indulgence, whidi on 
shore, under ordinary circumstances, would surely keep even normal 
people awake, men and women who have previously slept badly are 
usually not wakeful even in the early part of. the ni^t Some honra 
in the air before going te bed, especially if this can be secured quietly 
and without hurry or bustle, will often make poor sleepers sleep very 
welL A ride in an open car, or on top of a bus, or in an automobile 
that doee not go too rapidly nor over quite level streets, is better than 
any sedative of which I know. It will produce the desired effect in 
nearly every case. 

It ia particularly important that the sleeping rooms of thoae ^o 
complain of insomnia should be thoronghly aired and not too vrarm. 
This does not mean that they should undress in a cold room, nor get 
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into bed between cold, damp sbeets, for this will produce wak^ulueaa, 
will drive tbe blood away from tbe surface to tbe large organ^ particu- 
larly to the brain, and will almost surely prevent sleep. They may 
undress in another room, as a bathroom, and their sheets in damp 
weather should be wanned before the fire before they get into bed. 
Cold feet are often the cause of wakefulness for an hour or two in 
winter. The best thing is not to try to warm them by a stove, which 
takes too long, but soak them in warm water, gradually heated to the 
point that is just tolerable, until the feet are tlioroug^y warmed. 

The great English surgeon. Sir Henry Thompson, declared that he 
knew of nothing that was more conducive to sleep after a busy day, 
and particularly after a busy evening or a night of some excitement 
owing to a dinner or other social function, than to put the feet into 
a bath-tub of warm water, and gradually increasing the heat of the 
water to tolerance. The feet should be kept in the water until the 
lower limbs half-way up to the knees are thoroughly reddened, then 
well wiped, and sleep will come readily soon after getting into bed. 
As Sir Henry Thompson lived to be well beyfmd eigh^, and found 
this procedure of special advantage as the years went on, it is apparent 
that there is no danger in it even for those of advanced years; indeed, 
it is probably the simplest and beet remedy for wakefulness early in 
the night that we have. 

It is much more effective, however, in the winter than in summer. 
In warm weather a cool sponge bath, taken rapidly and followed by 
rubbing with alcohol, the surface of the body not being wiped dry, is 
often extremely effective in producing that opening of the little blood- 
vessels at the surface of the body which is so conducive to sleep, and 
one of the regular accompaniments of normal sleep. Vigorous men 
sometimes find a cold bath or a cold shower to be effective for this 
purpose; but, as a rule, the nervous, especially those under weif^t 
and unaccustomed to vigorous exercise, find the shock of the cold bath 
or cold douche too great, and will be made somewhat irritable by it 

Many people seem to think that they do not sleep because they are 
not sufficiently fatigued. Sometimes they take a great deal of esercise, 
occasionally in the gymnasium, with the idea of tiring themselves into 
such exhaustion as will surely be followed by sleep. I have often seen 
this method fail entirely ; it is not exercise that is needed, but air. 
In strong, healthy men, who in earlier years were accustomed to a great 
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deal of exercise and the free use of their muscles, a sedeotarj occu- 
pation maj lead to wakefulness, and exercise may be needed ; ior this 
the individual case must be studied. The popular impression, however, 
with regard to exercise and its relation to sleep is quite erroneous, and 
I have often known people to be so tired tliat they could not sleep for 
very fatigua On the other hand, I have occasionally known old 
people, eepecially those of asthmatic tendencies, who were apt to be 
wakeful at night, particularly after more exercise and excitement than 
usual, to rest much better after taking a cup of coffee. The stimulation 
of their circulation apparently distributed the blood throughout the 
body, and prevented its accumulation in lai^ organs, especially the 
brain, 

Sesides wakefulness at night there may be wakefulness in the early 
morning. Some people find this even more annoying and disturbing 
for their day's work than wakefulness early in the night Some- 
thing arouses them between £ve and six o'clock when they are not 
&ccuBt'>med to get up until between seven and eight, ajid they lie awake 
for two or more hours. This is otteta duo, especially in thin people 
to lack of food. There is a traditiMi that the eating of food shortly 
before going to bed is likely to dispel sleep. Some acute disturbances 
of sleep, such as dreams of falling, starting due to mechanical inter- 
ference with the heart action, and the like, may be traced sometimes 
to meals eaten just before bedtime. But the human animal, like all 
other animals, has a strong tendency to sleep when its belly is full ; 
we do not expect a child to sleep with its stomach empty, and it is 
generally recognized that when it awakes and cries it needs something 
to eat or drink. The same rule applies to children of larger growtiu 

If men or women go to bed more ttan five hours after their last 
meal, their stomach is pretty well empty at that time, and there are 
likely to be cravings for food sufficient even to disturb sleep after 
four or five hours more. A good rule is that if more than three hours 
have elapsed since the last meal, particularly if the individual has been 
in the open air in the meantime, he should take a glass of milk or a 
cup of cocoa or other nutritious drink, with some crackers or a piece 
of cake or some simple refection. It is surprising how often this will 
solve the problem of wakefulness in the latter part of the ni^t, but 
also not infrequently in the earlier. The people whom I know to 
sleep the best are those who, after the theatre, drop into a restaurant, 
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have sometimes a ratter elaborate supper, and then, getting to bed 
at half-past twelve or one a.m., sleep like Uie proverbial top until eight 
the next morning. 

Many of the traditicms with regard to certain foods and their rela- 
tion to fileepleBsnees are ill-founded. " Welsh rabbit," for instance, 
is said to be a great disturber of sleep, jet there are probably, in the 
words of one of our great daily newspapers, more than a million of 
Welah rabbits chased down into stomachs in the large cities of this 
countiy every ni^t of the year by people who are among our 'soundest 
sleepers. LolHter is supposed to be another offender in the matter 
of producing wakefulness, yet the lovers of lobster presont the fewest 
cases of insomnia. lobster and cheese represent special food materials 
against which certain people have idiosyncrasies. Both of them are 
particularly liable to d^eneration which causes intestinal discomfort 
and consequent disturbance of sleep; but, apart from these circum- 
stances which are quite accidental, they contain nothing essentially 
sleep-opposing. The tradition which associates them with insomnia 
is iMsed upon a oombination of these incidents, foi^tting that the 
exceptions to the rule are so many as to make the rule of no significance. 
They are literally exceptions which prove the rule, that even such 
foods do not of themselves disturb the sleep. 

Not a few wakeful people are under wei^t, they eat too little, 
are watching their diet, have eliminated all sorts of nutritious articles 
from their dietary until they are literally in a state of lowered nutri- 
tion. This makes them nervous and irritable, and is the basis of their 
inabili^ to sleep. Often an increase in the amount of food, taken 
during the day at other hours than the evening, will do much to make 
them sleep better. This must be borne in mind, because the tendency 
to lose sleep is often constitutional rather than local What is needed 
is improvement in the general physical condition. Just as soon as that 
comes, sleep improves. Many sufferers from sleeplessness are con- 
stipated, partly from lack of sufficient food, partly irom want of suffi- 
cient Uquid, and these conditions must be corrected before more sleep 
can be expected. 

What is most necessary in the treatment of insomnia is to reassure 
the patients as to the real significance of the symptom from which 
they are suffering. Many of them fear that some pn^ressive patho- 
lo^cal change ia taking place which will inevitably lead to a dangerous, 
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if not fatal, disease of the brain, or, at least, derangement of the mind. 
Undoubtedly iDSonmia is associated with insanity. Some cases of 
inaauitf have as an early symptom a tendency to sleeplessneaa; bat 
this symptom never develops until tliere are oUier manifest signs of 
ihe mental disease impending or, indeed, already present. The idea 
which so many people apparently have that iuscKonia surely leads to 
insanity, and that most of the insane in our asylums are there because 
they were sleepless for a certain length of Ume^ their minds having 
given way in consequence, is quite without foundation. 

I have known a number of intelligeoit persons who had lost, or 
thought they had lost, a great deal of sleep. Men have told me quite 
frankly and in all sincerily that they thought they had not slept more 
than an hour a night for weeks or months, and iu one case for years. 
The^ were wiUiug to concede that they did go to sleep, but it was only 
by fits and starts, and their fitful sleeping hours were separated by Itmg 
intervals of wakefulness. I have had such cases watched over and over 
again, and have invariably found that they slept mudi more than they 
thought Occasionally, when they have told me that they had slept but 
little or, indeed, were not sure that they had had a wink of sleep the 
night before, I have had in my hands incontestable evidence that not 
only had they been asleep, so that people went into their rooms without 
waking them, but even that they were audibly asleep. 

The fact of the matter is that such people wake a number of times 
during the night and, not being sure how long are the iutervala of sleep 
between these waking moments, conclude that they have been awal^ 
much longer than they have been adeep. As a rule, exactly the 
opposite is trua It is a common experience to be awakened in the 
morning by some noise, and to turn over to take another little nap, to 
wake up with a start after what se^ns a few minutes, and find that an 
hour or two have passed. We have no idea as to the length of our 
sleeping periods, and if we awaken a dozen times during the ni^t 
we are likely to think that we have been wakeful most of the nighty 
though all the wakeful periods may be embraced within an hour, and 
the rest have been spent in sleep. 

If these people are oveivsolicitous as to the effect of their wakeful- 
ness uptMi them, they will worry themselves into utter incapacity to 
work, their appetites will become impaired, and they will be so tired 
after any exertion that a train of physical evils will be set up wbidi 



)vGoO'^lc 



INBOMKEA. 123 

will seriously impair their health. Th^ will attribute this impaii^ 
ment, not to their worry, but to the cause of their inBoumia, or will 
consider it the effect of that insonmia. It is important, above all, 
to lessen this solicitude^ and to neutralize the effect of the anxiety 
upon their minds. 

While insomnia is supposed to be so serious in its result«, it is 
surprising how many pet^le the physician meets who have suffered 
from insomnia, sometimes for prolonged periods, without any notice- 
able ill effects. I have scarcely an old friend among my ajcquaintances 
who has not confessed to me that at some time or other in life he had 
gone through a series of wakeful nights which made him think he was 
suffering from serious diseases of the brain or mental affection. I 
have two friends, both physicians and past aeventy-five, who for years 
slept BO badly that they were in despair about themselves, were sure 
that they could not possibly live long, and, since they were burning 
the candle at both ends, awake both day and night, tiiat old age would 
come upon them prematurely. One of them is now past ei^ty, and 
both are hale and hearty, vigorous in mind and body, considering their 
age. I have known many sufferers from insomnia, but I have never 
known one to be seriously hurt by it I have seen instnnnia develop 
as a symptom of insanity, but never until other marked signs of 
niental affection were present. Wakefulness is really a passing 
symptom of a functional nervous condition that never leaves serious 
effects. 

As a matter of fact, the solicitude with regard to sleep is much 
more the cause of tlie insomnia than any other factor. People are 
anxious about sleep, fear that they may not get it, and keep themselves 
awake by worrying because it does not come to them. Usually there 
is a physical cause to begin with, — tea or coffee, lack of food, over- 
fatigue, lack of air, anxiety about something, or a combination of 
these with a bad habit of some mental occupation that is absorbing 
taken up at late hours, whi<di makee tlie individual wakeful for 
some nights in succession, then worry over the insomnia does 
the rest I know people who begin about four o'clock in the after- 
noon to wonder whether they will sleep to-night or not. At six 
they begin to pi^ themselves because other people can sleep bo 
easily and they can not At eight they are wondering petulantly 
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why such a visitation ahould come upwi them. Between ten and eleven 
they go to bed, hoping against hope that they will sleep, but quite 
sure that they will not Ten minutes after they lie down they begin to 
tosB disturbedly because they can not get to sleep. Almost surely they 
will lie awake for hours. 

The French say that sleep is like a woman, and must not be wooed 
too ardently, but a little n^lectfully, as if, after all, you did not care 
very much if she did not respond to your advances. Certainly any one 
who worries about sleep will drive it away; Those who sleep the best 
never think about it, but just lie down, think about something else, 
and fall asleep before they know it. People should not write just 
before going to bed, nor, if young, read exciting stories, but a quiet 
book of traveb or an old-fashioned text-book, or something read for 
information will do much to compose Uie mind to sle^. William 
Black made one of his characters read the Encyclc^xedia Britannica 
straight through. He always read it for an hour before be went to 
bed, and it proved an excellent somnifacient. He was on his third 
reading at the age of eighty, and for twen^ years had had no trouble 
about sleeping. Even reading in bed may be recommended with 
confidence to people who think they suffer from insomnia. In the old 
days when it was a difficult matter to get a good light from over the 
shoulder for reading in bed, such reading was hard on the eyes. Kow 
that electricity enables us to arrange the light as we will, and pillows 
can be used to make one comfortable, reading in bed is an excellent 
preparation for sleep. Professor Osier's suggestion that every one 
should keep half a dozen of the classics, Plato's " Republic," " Don 
Quixote," Sir Thomas Browne's " Kdigio Medici," Burton's " Anat- 
omy of Melancholy," a volume of Shakespeare where one can reach out 
and get them after getting into bed, is an excellent prescription for 
the insomniac. Classics are books that every one praises and no one 
reads, and usually Uiey are well productive of sleep. At the same 
time a good deal will be gained even by casual assodation with them. 
Any one who is worrying lest lack of sleep is going to produce 
physical deterioration may be assured that if he or she passes eight 
hours lying down quietly every day there need be no fear that nature 
will not take all the sleep she needs during that time. The hours of 
sleep ^oold, if possible, not be too fixed, so that if necessary one may 
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lie an hour or two longer in bed in the morning, in caae there has been 
-wakefulness the preceding ni^t; but, provided the person has been 
in the horizontal position for full ei^t hoars, no serious physical 
consequences need be feared. This idea of itself does more to overcome 
insomnia bj relieving the patients of the dread of it8 evil efFecta, for 
insomnia, like so manj other psychoneuroees or functional nervous 
afiections, is at botbnn a dread in a great many cases and must be 
treated as such. 

When it comes to the drug treatment of insomnia, I always hesi- 
tate to recommend any of the coal-tar products. They have proved 
treacherous in the pastj we do not know their mode of action; they 
have a definite depressing effect, and, unfortunately, most of them a 
distinct tendency to produce a habit of requiring them or something 
resembling them in order that sleep may come: Sleep is snch a mys- 
terious dispensation, when natural it represents such a complex relaxa- 
tion of vascular and nervous systems and such nice adjustment of 
physical and psychic factors for the temporary obliteration of con- 
sciousness, that one can not but hesitate at any trifling or ignorant, 
hit-or-misB interference with it The poets have spoken of it as the 
twin-sister of death, and, while that may seem to those occupied with 
the material side of the question as a highly imaginative description, 
it probably represents more for the p^chologist than any mere defini- 
tion in physical terms can hope to do. Sleep is largely a matter of 
habit. To disturb that habit or to replace for any prolonged period its 
influence by some drug operation is at least questionable, and can only 
be undertaken when circumstances absolutely demand it. 

Where there is pain, of course it most be relieved. When wake- 
fulness is a true insomnia that is merely lack of sleep because for some 
reason that mysterious condition will not come, it seems better to use 
every possible means to tempt nature to reassert her power over the 
organism rather than to supplant that power by crude and as yet 
not well understood external means. Supplantation of nature's func- 
tions are always at least a little dangerous. Whenever people do not 
chew vigorously, or, above all, have their food presented to them in 
such ways that very little mastication is needed, the teeth require 
much more attention from the dentist than when they are used vigor- 
ously. To supply food predigested to the stomach lessens the digestive 
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power after a time. If anjthing is done for nature, she has a definite 
tendency to refrain from doing that for herself, until finally the habit 
and sometimes the faculty for it is impaired. 

The old-fashioned bromides used with reasonable care are still 
a favorite mode of treatment of mine. Half a drachm is ^ven two 
hours before sleep, and then if, after half an honr of lying down in 
quiet expectation, sleep does not come, another half drachm prepared 
in an ounce bottle and kept under the pillow so that there is no need to 
get up and disturb one's self in order to take it is taken and the patient 
assured that sleep will come. Almost as a rule slumber ensues without 
any further trouble. After a time in this mode of treatment the sleep 
habit reasserts itself, flie second dose is not needed, and then gradually 
the first may be dispensed witL 

Even before this drug is prescribed, other remedies of similar 
nature are tried. I have often found that a glass of milk well covered 
with nutmeg proves an excellent somnifacient. It does so all the more 
surely if it is explained to the patient that, while nutmeg is a favorite 
household spice, it is also a drug which has a plaoe in majiy of the 
foreign pharmacopoeias, and especially the German, and which is 
known to have a distinct sedative and somnifacient action. In elderly 
people I have even ventured occasicmally to suggest the addition of a 
teaspoonful, or even of two teaspoonfuls, of brandy to this, and 
often with good effect. I should much rather produce a slight alcoholic 
habit than a craving for coal-tar drugs such as I have sometimes seen. 
There is, however, very little danger of this. The recommendation of 
alcohol in any form, however, ia never made to those who are thin and 
of nervous disposition. For them the stimulant always proves exeat- 
ing rather than sedative. To those who are used to it a glass of beer 
or, better still, a glass of porter will often prove of good servica I have 
known a simple glass of porter take the place of a coal-tar drug with 
excellent effect and without any evil consequraices. Alcohol used 
distinctly as a drug may be of service. 

In some of these cases I have preferred not to give the su^estion 
for the brandy directly, but rather to supply a prescription containing 
a considerable amount of alcohol, as, for instance, the compound tinc- 
ture of cinchona, sometimes even strengtheued with a certain amount 
of spiritus frumetiH. It is wdl to know where the prescription is to 
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be compounded then, and to be sure tbat it is not frequently refilled. 
Not a little of tiie suppoeed good effect of proprietory remedies whioh 
in recent years bave been sold so extensively is due to llie aloobol tliat 
they give. There is no good reason why with proper precantiona 
physicians ^ould not take advantage of this, though, of course, the 
individual patient nmst be carefully studied in order to prevMit the 
formation of a dangerous habit 

Indeed, the whole treatment of insomnia is a question of finding 
oat as mnch as possible about the individual, his habits of life, and 
especially all that regards sleep, food, air, and ezerciBe, and then 
modifying every possible factor that may influence wakefulness. In 
this way it will be found that only rarely is it necessary to use any 
of tlie direotly somnifacient drugs, and the patient can be retau^C 
the habit of skep which for the moment has be«i interrupted. 

FOOT TBOITBLES 

Foot troubles are very common in our tima There are very 
few people indeed who do not suffer in some way from their feet 
This is not surprising when we consider all the circnmstances of 
modem life, for there are many reasons why the feet should reeent 
the treatment accorded them by a great many people in our time. As 
a rule, we are ever so much heavier aa a people than we used to be. 
An Irish visitor who came to this coimtry declared some time ago 
tbat the American people were travelling under false colors so far 
as the symbolism of their natural caricature is concerned. He de- 
manded to be shown the tall, thin men of the type of Uncle Sam, 
spare, muscular, well knit, without an ounce of superfluous flesh. 
He thought that since Uncle Sam was built that way, Uncle Sam's 
wife ought to be something of the same type. He declared that 
he bad seen no thin people to speak of since he came to the country. 
Practically all the women over twenty-five were distinctly stoat 
As for the men, they nearly all looked as though they had swallowed 
a watermelon whole and it was still inside of them. There is no 
doubt that the paunch as an American institution, especially in our 
cities, is becoming extremely frequent — and prominent, which, 
etymolc^cally, meana projecting forward. It is only rarely that for 
men over thir^ the tailor does not have to cut his dolh with some 
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idea of making the customer appear a little less stout than be really 
is. Large clothing mamifaoturing firms are said to employ clever 
cutters who can make stout suits appear elusively less projectile than 
they are. They are paid high salaries to make the wearers of the 
suits look, if possible, more sylph-like than their actual appearance. 
The Greeks used to introduce such optical corrections into their 
great architectural monmnents in order to prevent certain lines from 
looking curved. Th^ called this process of optical correction 
entasis, and our genial tailors in modem times are applying the same 
principles with a great deal of success, especially if the fashion 
plates can be taken fts any criterion. 

The feet are carrying a larger weight than ever, on the average, 
in our generation then, and yet have much less vigorous exercise. 
At least two-thirds of the people in our large cities scarcely ever 
go up and down stairs any more. When at business during the day 
they use an elevator; in their homes in apartment booses they would 
not think of using the stairway — and, indeed, the stairway is not 
meant for general use, but is only a dark and winding fire-escape 
meant to be an auxiliary to the elevator in case of danger or accident. 

Besides, what city dweller ever walks any distance in our time 
unless on a prescription from a physician i Almost it is true that 
the school-boy who has to go half a mile takes a trolley car. Every- 
body else has no hesitation about riding whenever the distance is 
more than five or six blocks. Indeed, it is surprising how many 
short rides are taken on trolley cars. This is for the middle classes. 
For the upper classes they use their automobiles constantly, until 
actually there is not even the walk to the comer that one had to take 
rn order to get a trolley or some other form of conveyance. The 
automobile comes to the door, and the only vigorous exercise that 
the master and the mistress of many houses get every day is going 
up and down the steps at the front of their houses on going out and 
coming in. 

Besides, the standing occupations have increased very greatly. 
The restaurants have multiplied in recent years. Bestaurants used 
to be rather infrequent, and one had to walk a few blocks to get to 
one. Kow in the business districts of cities there are two or three 
guick-luncb places on practically every block, and it is rare to find 
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a block anywhere in a city that has not some aort of an eating^place 
or at least a delicatessen store on it They are all well patronized 
by the people of the immediate vicinity. This has greatly increased 
the nmnber of waiters, besides lessening the amount of exercise that 
a large number of young folks have to take in order to get their 
lunch. Ken used to walk a mile, or even more, rapidly in the 
middle of the day in order to have warm lunch at home, or they did 
not mind walking a series of blocks in order to get to a favorite 
restaurant for their lunch. Now no one would think of doing any- 
thing like that, but goes to the eating-place just around the comer. 
Business men lunch in the building where their offices are very often, 
and not infrequently their meals are brought in to them. 

Our banks have multiplied greatly, and most of the workers in 
banks stand a great deal. Oar clerks in the large stores particularly 
constitute a much larger part of our population tiian before, and 
nnder very different circumstances from the work in smaller stores. 
Sitting down for certain portions of the day was not uncommon in 
the smaller establishmentB, and then, besides, clerks were more 
actively engaged. They went up and down stairs, they had to take 
customers from one portion of the store to the other, or they had 
to go some distance to get articles wanted; they even were asked 
to go outside the building sometimes for various duties connected 
with their occupation, and they were not limited to a little space 
of twenty to thirty feet bdiind a particular counter, from which 
they were not expected to move all the day, except for a rather 
short time at limch hour. 

It is standing and not walking that is hard on the feet It 
interferes with the venous circulation particularly, and thus dis- 
tnrhs the internal nutrition and the general vitality of the foot In 
the pressure exerted on the foot the thick-walled arteries are very 
slightly, or probably not at all, compressed. The thin-walled veins 
are likely to be compressed, however, and, as a consequence, the return 
circulation is interfered with. One can study the mechanism rather 
simply in the hands. If the hands are allowed to swing free while 
one takes a long walk, a certain swelling takes place which gives a 
distinct sense of fulness in the palm and fingers. The venous blood 
is not entirely retnmed, and the hands feel thick and a little awkward 
to nse for some time afterward. This is one of the reasons why men 
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carry a cane ; for the use of it and tlie preesiue produced by it help 
to empty the veins and bo correct the tendency toward venous con- 
gestion. Atiiletes, numcTB, and, eepecially, long-distance walkers 
often carry corn-cobs or something of that kind in the hand, on 
which ihe pressure is exerted, and thus blood does not collect in the 
bands. 

Not only are the feet dependent, but the pressure of the body 
on ihem, with the weight of bodies ever growing more heavy in our 
time, still further delays the circulation. It is not surprising, then, 
that the tissues of the foot should be less vital and should gradually 
yield to the strain put upon th^n; hence the frequency of flat-foot 
or, as it is sometimes euphemistically called in our time, weak foot. 
It is sometimes said to be hereditary, because it frequently occurs in 
families, and perhaps there is an hereditary tendency. But a much 
more important factor is undonbtedly the frequency with which 
members of the same family follow the same occupation and do about 
the same things in the same way as those around them. 

At any time, then, when there is complaint of any pain in connec- 
tion with the foot or 1^, flat-foot has become so common that an 
investigation should at once be made. If there is flat-foot even 
b^inning, then no other pathological condition should be thought of 
as existing until reasonable treatment has been provided for the 
weakened arch so as to see whether this is not the whole cause- of the 
trouble, whatever it may be. 

Ordinarily it is assumed that tlie pains of flat-foot are limited to 
the foot itself. On the contrary, very seldom are the initial symptoms 
referred to the foot, or at least not to the under portion of it, but to 
the ankle, the lower 1^, the knee, the thigh, and sometimes even to 
the hip and back. Pain in the knees ia an extremely common initial 
symptom of a yielding arch. The reason for it is that the falling 
of the arch requires the use of muscles around the knee in quite a 
different way mechanically from that to which they were hitherto 
accustomed. Hence the achy tiredness which develops in beginning 
flat-foot This is always worse in rainy weather, and makes the 
patient think of rheumatism. Great tiredness of the legs is nearly 
always due to some yielding of the arch. Whenever one set of muscles 
becomes very tired all the muscles of the body share by sympathy in 
this tiredness, and the consequence is often a sense of exhaustion 
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which makes safferera think that thej must have some deep-seated 
constitutioiial disease, or surely they would not have auoh severe 
symptoms. 

Gallery tire, as it is called, illustrates very well the reflex gen- 
eralization of muscles which takes place whenever even a single 
muscle is overtired. People visiting picture galleries become over- 
fatigued because, being unused to much nnployment of the superior 
muscles of the eye, these grow exhausted, and this is reflexly com- 
municated to the muscular system generally. The whole mechanism 
is manifestly a saf^;uard to prevent the abuse of any oue muscle or 
group of muscles to exhaustion. 

As a matter of fact, these patients suffering from fla^foot be- 
cause there is often some slight swelling of die feet in the evenings 
after they have been standing on them all day are sometimes treated 
for kidney trouble or some other organic affection. Their tired 
feelings are so complete as to seem more than local in origin. In 
women, and especially in young women, their trouble is often sup- 
posed to be genital in origin, especially if tliere are pains in the back, 
and one finds ctmstitutional treatment, or even local applications, 
and especially douches, suggested for it 

Whenever there are combinations of symptoms due to other 
affections there is almost sure to be the conclusion that all the 
symptoms must be referred to the same cause, and tlien a con- 
stitutional disease is surely thought of and very frequently diag- 
nosed. I have seen, literally, dozens of young clergymen who had 
some trouble with their larynx because they did not know how to 
use their voices, and who complained of their knees because they 
had the initial symptoms of yielding of the arch with consequent 
overstretching of muscles and tendons around that joint, in sad 
states of mind because they thought they were suffering from some 
constitutional disease. Their laryngolc^st specialists assured them 
that they were suffering from some form of the uric acid diathesis 
or the rheumatic diathesis, inquired carefully whether their fathers 
or mothers had suffered from rheumatism in any form, and then 
insisted that their clergyman's sore thoat, an entirely local con- 
dition due to wrong use of the vocal chorda, and their painful kneea 
which they noticed particularly coming down from the pulpit or the 
altar after they bad been standing perfectly still on their feet for 
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some time, were manifestationfl of overacidity of blood, which thej 
mast treat by rather a severe regimen in order to avoid any further ac- 
cumulation of acid in their sjatem. 

They are told, almost as a rule, that they must not eat red meat, 
that they must avoid acid fruits, that they must be careful about 
certain v^etables, and the consequence is that their general nutri- 
tion is often disturbed by too great limitation of their diet I 
know that that eounda almost like an exaggeration or an unpleasant 
fiction, but I have seen just this succession of incidents so often that 
I have no hesitation in saying that there must be, literally, thousands 
of people in this country who are having their diet carefully regulat«d 
to avoid overacidity of their blood just because they happen to have 
flat-foot. All the trouble they have is local and needs local treatment, 
but they are suffering greatly in mind from the thought that they 
have a constitutional affection that is quite serious and. is likely to be 
progressive, and will probably eventuaUy cripple them seriously and 
perhaps even confine them to bed for many years of life. 

THE BED-MEAT SUFBBSTITION 

In the present state of our knowledge the insistence on the differ- 
ence between red and white meats, and, above all, the emphatic 
direction of patients that they must not eat red meats, though they 
may take all tiie white meats they care for, has absolutely no scien- 
tific confirmation in serious observation. It is usually supposed that 
tliere has been demonstrated to be a very great chemical difference 
in the nitrogenous content and in the amount of extractives in the 
two kinds of meat, and that red meat is much more likely to form 
uric acid, the purin bodies, and other really or supposedly deleterious 
products in the system than the various white meats. Anyone who 
tries to find any justification for that idea in our serious scientific 
literature will have a long search, I fear. On the contrary, it is 
comparatively easy to find analyses which show that there are no 
marked differences in the amount of nitrogen or its compounds or 
of extractives between the two kinds of meat. Even fish and chicken 
give analysis figures very much like those for the different kinds 
of red meat 

The medical impression in the matter is simply a superstition. 
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James Kussell Lowell suggested that a superstition, supposing the 
etymolt^ of the word to be from the Latin superstes (tho genitive 
of which is superstUis and the meaning of which is a survivor), 
might be defined as a Borvival of an opinion from a previous period 
of thought, though the reasons that were supposed to justify it 
have disappeared or are no longer known to be existent There are, 
of course, manj superstitions in medicine, and thej are not alone 
popular, but are accepted by man; physicians. The public still 
uses electric belts and electric insoles and little electric batteries, 
just as it was deceived by Perkins tractors and the littie frictional 
electrical machines of a century ago. When the Leyden jar was 
first introduced to the scientific world, littie Leyden jars that we 
would look upon now as scarcely more than amusing toys were car- 
ried aroiind Europe and " cured " everything, from headache to in- 
digestion and from rheumatism to paralysis due to apople^. 

It is extremely difficult to get rid of old opinions. Not a few 
physicians, and most teachers of physiology in our schools, are quite 
sure that the old Idea that the gastric juice can be diluted by water 
to such an extent as to make it inefficacious for digestion represents 
a great scientific truth. On the contrary, we know now that a rather 
plentiful use of fluids aids digestion and the absorption of food. 
We are now quite sure that the reason why banting or obesity cures 
forbid water to a great extent is because the digestion and absorption 
of food is less complete under these conditions when small amounts 
of fluid are taken, and, as a consequence, the individual does not 
derive so mudi nourishment from his food. We sometimes have the 
feeUng that some of these old ideas may have some truth behind 
them, due to clinical experience, but with r^ard to the rod meats 
this is very doubtful, and practically every physician who still clings 
to the old superstition is quite sure that it is not because of vague 
clinical observation but on account of very definite scientific knowl- 
edge that he is prescribing white meats and proscribing red meats. 
For this he can get no good authority, and imtil we are able to deter- 
mine this no one is justified in forbidding red meatfl and allowing 
the white. If he wants to cut down the meat eating, let him do so, 
but not in this indirect, unscientific way. 

The ordinary family physician does not often miss flat-foot any 
more. The specialists (especially the throat and nose specialists), 
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the gyofficologista, and, I am sorry to a&j, some of the general 
Burgeona, do seem to misa it or some of its significance rather fre- 
quently. A number of the Bpecialists of the face, eye, ear, nose, and 
throat seem to be very much convinced of the existence of the uric 
acid diathesis and other constitutional conditions related to what 
used to be called rheumatism and which the f rench call arthritism, 
and they keep constantly referring symptoms that their patients have 
in other parts of the body to this constitutional condition. They 
are now almost the only upholders of the worn-out uric acid diathesis, 
but they are often flagrant offenders. All those who know anything 
about the chemistry of the body have quite given this up. But 
the Bpecialists and some of the older practitioners who b^an the 
practice of medicine more than twenty years ago, and apparently, 
above all, all the attendants at the various sanitaria throughout the 
country, are deeply occupied with it This does not refer to the 
tuberculosis sanitaria nor the asylums for the insane, but the many 
institutions that receive and treat neurasthenics and sufferers from 
other neurotic or vague general disorders. 

After rheumatism, gout is the moat frequently impugned as the 
cause of foot troubles. This is particularly likely to be the case 
if the localization of the pain is in the big toe. Apparently it is a 
fixed idea in the minds of a great many physicians that anything 
that causes redness and swelling in the region of the big toe is gout 
There are certain cases in which sore heels, and especially those due 
to standing up (strap-hanging) in cars while they go around curves, 
and start and stop and otherwise disturb already overtired feet, are 
attributed to gout Unless there is some other good reason for 
thinking of gout, these diagnoses of the disease founded on local pain 
are practically always wrong. 

I do not see very many patients, and particularly not many suffer- 
ing from foot troubles supposed to be either rheumatic or gouty, and 
yet in the last three years I have seen at least a dozen patients suffer 
ing from what was declared to be gout, either in the toe or the 
heel, who have had nothing more than local conditions. Usually 
they have been treated with alkalies and colchicum in some form or 
other, and occasionally they have been taking wine of colchicum for 
prolonged periods for their supposed gouty condition. Much worse 
than this, however, has been the effect on their minds of thinking 
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that they are suffering from a conBtitntional disease, the prognosia 
of which at best is rather dubious, which is ahnost sure to relapse, 
and which very frequently produces gouty kidney and other internal 
conditions that distinctly shorten lifa 

The cases that I have serai where a mistaken diagnosis of gout 
was made have had a bunion in every case, and have had an inflamed 
condition of this bunion. A bunion is, of course, a bursa produced 
by irritation over an exposed joint surface which is being irritated 
for any reason. It is a water 'cushion very interestingly manu- 
factured by Nature in order to protect the underlying irritated 
tissoes. It may occur anywhere, and organ-grinder's bursa over 
the anterior superior spine of the ileus is tlie most interesting. If 
the irritation is kept up after the bursa has been formed, almost 
inevitably an infection of the bursa takes place and then an acute 
bursitis develops. It is this condition that over and over again — if 
my own experience means anything — is taken for gout. I do not 
think that a bunion ever forms unless under very abnormal con- 
ditions, except in flat-feet When the arch drops, if the individual 
is rather muscular in spite of the weakness of the arch of the foot, 
there is a pull made on the big toe which has a tendency to pull it 
outward — that is, toward the other toes. When tho arch drops, the 
distance which the tendons to the toe have to traverse is distinctly 
longer than it was before. In order to overcome that, the toe is 
pulled to one side, for thus the end of it is brought a little nearer to 
the origin of the tendons l^an before. It is when the toe is thus 
everted that a bunion forms over the projecting surface of the meta- 
tarsal-phalangeal joint by the production of a pocket of fluid meant 
to protect the prominent joint surfaces from irritation. It is the 
inflammation of this that causes the pseudogout 

It would seem impossible for such a simple condition to be missed 
or mistaken for a much more serious constitutional trouble, but I 
have seen it so often that I am quite sure that such a mistake must 
happen rather frequently. These bursitises recur from time to time, 
are particularly likely to develop in wet or damp weatlier or whcai 
there has been much walking in the snow with overexertion of the 
foot, or when rubbers have been worn, which often are rather tight 
and compress the bursa, and after the big toe has been red and 
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swollen and inflamed two or three timee the diagnoaiB of gout Beema 
quite osaored. 

Unfortunately there is a definite tendent^ to find supposed con- 
stitutional rather than local causes for such conditions. It is ever 
so much more learned, apparently, to talk of the uric acid or lithic 
acid diatheses, or of lithtemia, whatever that may mean, or lithiasis, 
than of flat-feet, or bunions, or even inflamed bursse. The more 
carefully individual cases are studied the less will be the tendency 
to appeal to the constitutional reasons for foot troubles. There is 
quite enough in what we know of the strain put upon the foot by the 
increased weight and lack of exercise of recent years to explain most 
of its symptoms. Why should we go seeking so much farther afield 
to the disturbance of our patients' minds and to the real detriment 
of die proper treatment of the case ? 

As for gout, the more we know about it the more do we attribute 
it to very definite causation. Most of the cases of gout that have 
be^i carefully studied in recent years have proved to be due either 
to the exoeasive taking of malt liquors or to chronic lead intoxication. 
Lead is more important and more direct in its etiological importance 
than almost anything else. The more we know of the disease the 
more does heredity or general dietetic disturbance disappear from 
the etiology, to be replaced by very definite etioJi^cal factors. In 
England the fox-hunting squire who ate abundantly of red beef and 
drank abundantly of ale acquired gout It was set down as due 
partly to the liquor consumed, but largely to the amount of red meat 
and all sorts of nitrogenous food that he ate. We know now, however, 
that poor English workmen who can get comparatively litle nitrog- 
enous food, and who have very little red meat from one week 
to the other, but who drink several quarts of ale a day, often acquire 
gout The etiological factor is the malt liquor and not the food. 
Kost of our support for the theory of nitrogenous overfeeding as the 
cause of gout has disappeared. 

The physician needs to be very slow, then, to disturb patients* 
diets in these cases. Some of than are overeating, and then the 
dietary limitation is good ; but many of them are taking just about 
a normal amount of food, and when their diet is limited they begin 
to suffer from constipation, tired feeling, sometimes sleeplessness, and 
general lassitude, which they attribute to the advance of their gout, 
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but which is often really due to iuaufficient nutrition under Iheir new 
dietary r^ulation, which they are prone to exa^;erate. Until 
tophi are discovered in the ears or there is a very definite set of 
symptoms proclaiming the presence of gout, foot troubles, in spite 
of their being complicated by paiu in the big toe or in the heel, and 
even redness, swelling and some fever, should not be attributed to 
gout — above all, in flat-footed people. 

When the question of the treatment of flat-feet comes up nearly 
everybody now seems to think that the one thing necessary is to 
wear a flat-foot brace. They are easy to prescribe, easy to get, and 
that settles the case. Besides, there are a lot of advertising shoe- 
makers who proclaim that they can make all sorts of wonderful 
supports for the arch, and that all that is necessary is to wear their 
shoes and then there will be no more trouble. It is doubtful if flat- 
foot braces, or specially-made shoes meant to relieve flatfoot should 
ever be advised until exercises have been tried with the idea of 
strengthening the arch and in that way relieving the painful conditicm. 
Just as soon as the metal arch or other appliance is worn an artificial 
support is introduced, and it is almost hopeless to think that the 
condition will ever grow better, though for a time there will almost 
8U]«ly be relief of uncomfortable symptoms. A flat-foot brace or 
arch is, after all, a crutch, and should not be advised unless the 
patient cannot get on without it. The indication is to restore the 
normal condition if possible, or, if not, then to develop Nature's 
compensating mechanical powers to the greatest degree possible. 

The principal exercises that are needed are going up on the toes 
and coming down on the outside of the foot a number of times night 
and morning. At the beginning only a few repetitions of this move- 
ment should be advised, but after a while the movement should be 
executed thirty or forty times. Besides, people should be advised 
while combing their hair and dressing and going through other toilet 
preparations in the morning to go around on their toes. This 
strengthens the muscles of the calf, and the muaclee hold the arch more 
firmly blether, and, besides, the tmious blood is thoroughly emptied 
out of the foot during the course of the exercise and the tissues get a 
better chance to receive full nourishment Such patients, too, should 
be advised whenever they get the opportunity to walk down stairs 
to take it, and to do so on their toes. Going up stairs is also good. 
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but it is usaallj so tiresome that patients will not do it for long. 
Coming down stairs, howerer, is easj, and it is good exercise not only 
for the muscles of the legs but those of the abdomen, it shakes up 
the liver, stimulates peristalsis, and in stout people is one of the 
best forms of exercises that can be reconmi^ided, apparently bring- 
ing about aiL absorption of fat from within the abdominal cavity 
when the patient is going down in weight better than anything elB& 
Many a tired clerk who thinks that be is so exhausted at the 
end of the day's standing that the worst thing in the world for him 
would be any further exercise finds, after a vigorous pressing out 
of venous congestion from the feet by such exercises, that a good deal 
of his tiredness has disappeared. If he can be persuaded to form 
the habit of going up and down on his toes a number of times during 
the day, a great deal of the tiredness of the evening will not develop. 
If clergymen who stand perfectly still in one position while deliver- 
ing a sermon of half an hour or more can be persuaded to move 
around a little and relieve the tension ou the muscles of their feet 
and legs, and even to go up and down on the toes occasionally while 
preaching, there will be very much less complaint of pain in the 
ankle and knees than before aa they come down from die pulpit 

I have seen the feet of dancers, particularly those of two of the 
best known dancers on the stage at present, and was surprised to 
find how much their arches had yielded. The fact of the matter was 
that in every single joint of their feet there was considerable more 
play than in those of the ordinary Individual. As a consequence 
the foot was not shapely, and, above all, did not have that curved 
high instep that is supposed to be the line of beauty in the feet 
They had no trouble from their feet, however, because their calf 
muscles were so well developed that the feet were held firmly, and 
the exercise kept up the circulation very thoroughly. Undoubtedly 
when they give up dancing and retire they will have extremely flat 
feet and will probably suffer severely from them. In the nLcantime, 
however, in spite of the yielding arch tiiey have feet that they can 
use te decided advantage and without any difficulty because of the 
firm musculature in connection with them and the thorough circula- 
tion that is maintained. There is no chance at all for venous con- 
gestion with its consequent disturbance of nutrition and increase 
of sensitiveness. 
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I would not be considered as opposed to the use of arches, or 
specially-made shoes, but I have seen so many patients benefited by 
exercises who can afterward wear any well-fitting shoe that I hesitate 
to condemn people to the servitude of a particular shoemaker or the 
presence of a foreign body like a steel arch in their shoes. Even 
the best of them often prove troublesome. The advertisements of 
the shoemakers in this regard are often impudent quackery. Their 
one idea is to have as many people as possible who must come bade 
to them to be fitted with their special shoes. In a nimiber of patients 
I have even ventured to surest that special shoes that had been worn 
for some time should be abandoned after the taking of exercise for 
some weeks, and that there should be return to the ordinary shoe. 
Id some cases this has not been successful, but in most of the in- 
stances the patients are glad to be relieved of the necessity of having 
to wear such special shoes. Quite needless to say, the shoe must 
always be well fitting and roomy, but not too roomy. A shoe that 
is too large is always as bad as one too email. In many fiat-footed 
people it actually produces more discomfort than a tight shoe. 



)vGoO'^lc 



SutGeti? 



PYLORIC STENOSIS IN INFANTS • 

BY JAMES F. MITCHELL, M.D. 

Waehington, D. C. 



The perusal of recent literature coiiTinces one that there ia atill 
a certain lack of agieouent between clinicians and surgeons as to 
whether medical or surgical treatment is indicated in pyloric stenosis 
in infants. Even among surgeons themselves there is some dispute as 
to the appropriate tjpe of operation to be undertaken in those oases 
which are so fortunate as to fall into surgical hands. Recent litera- 
ture also offers interesting data of distinct diagnostic and pathologic 
value through the development of radiography by means of the 
bismuth-meal before and after operation. 

Since this subject was first brought to the attention of the medical 
world by Hirschsprung in 1883, reports of cases have multiplied, and 
the literature is now voluminous. In this country the splendid work 
of Scudder, Stillman, Sichter, and others has done much to dis- 
seminate our knowledge of infantile pyloric stenosis and excite inter- 
est in it; and yet, as Scudder states, there is no doubt but that many 
cases still escape detection, and go down in vital statistics under 
such headings as inanition, chronic gastritis, gastro-intestina] 
catarrh, etc. 

Autopsy reports and operation protocols are uniform in their 
description of the presoice of a pyloric tumor, which is hard, and 
free from adhesions to surrounding parte. The whole pyloric stem 
is thickened, and in cases of long standing the stomach may be 
dilated and ite waUs hypertrophied. On section the thickening of 
the pylorus is found to be due almost entirely to an enormous de- 
velopment of the circular muscle-fibres, an increase in both size and 
number. The lumen varies, but in marked cases the finest probe is 
admitted with diMculty. 

The etiology is purely speculative, the two leading views being : 

* Read before the Southern Surgical and Gynecological Association, 
December, 1913. 
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first, that it is a congenital anomaly which progreeses after birth, 
and, secondly, that there ia Bome primary irritatioD with consequent 
Bpasm and hypertrophy. Kaape, in 1909, after a careful study of 
346 articlee bearing on thia point, concluded that the etiology was 
still a mystery. 

The clinical picture is well eetablished, and so characteristic that 
having seen one typical example a second is not likely to be ovei^ 
looked. The diagnosis in my second case was made by the Sister 
who had obserred the first in its hospital course. Nearly all are 
described as having been healthy at birth; 80 per cent, boys, and the 
majority first-bom and breast-fed, thou^ Eammstedt has recently 
reported an operated case which was the third child in one family 
to have the some condition. 

Vomiting rarely dates from birth, bc^nning usually between the 
second and fourth weeks, and being then persistent and projectila 
In my second and third cases the YOmitQS was thrown a distance 
of several feet. Bile is usually absent from the expelled material, 
and chemical examination of the stomach content shows nothing. 
Constipation is marked and the urine scant. Loss of weight is rapid, 
and the child, though starved-Iooking and wizened, is not ansemic, 
and astonishes one by its bright appearance. 

On observation the abdomen appears distended above and 
flattened below. On taking food the characteristic peristaltic waves 
are seen resembling a ball being rolled from left to right over the 
region of the stomach. In many cases a hard tumor can be palpated 
at the site of the pylorus; thia observatiou varying with different 
reporters from 25 to 75 per cent I could not definitely feel a 
pyloric tumor in any of my three cases examined without an anaes- 
thetic. The diagnosis can usually be made on the above signs and 
symptoms; but it must be remembered that these vary with the 
degree of atenosis and that, in consideration of the treatment, pyloric 
spasm without stenosis should, if possible, be excluded. 

The bismuth radiograph ia of great assistance in the differential 
diagnosis. C J. Mixter, in reporting his study of several cases of 
stenosis, gives a comparison of the radiograph obtained in this and 
in other gastric conditions in infants. " In gastro-intestinal indiges- 
tion," he writes, " the plate taken immediately after the feeding 
shows the mass well filling the stomach and tapering down to a more 
or less pointed end at the pylorus, with some of the bismuth already 
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in the email intestine. In pjlorospasm and etenosia there ia a wide 
departura There is no sharp differentiation between the two condi* 
tions, but the picture produced bj pyloric obstruction, whether 
functional or organic, is typical. Immediately after ingestion the 
stomach is shown dist^ided, the bismuth evenly distributed, and the 
pyloric end outlined by the bismuth in a characteristio prow-like, 
rounded mass. Later bismuth wiU begin to appear in ihe intestinee, 
the amount passing the pylorus depending on the degree of obstruc- 
tion. The bismuth gradually assumes a dense, ball-like mass at the 
most dependent part of the greater curvature, while the pyloric end 
maintains its prow-like appearanca When the bismuth becomes 
balled, the exaggerated type of peristalsis is marked in stenosis, which 
is absent in pylorospasm." While it may be possible to differentiate 
sharply extreme grades of spasm or stenosis, there are undoubtedly 
combinations of the two conditions, and the d^ee of stenosis also 
varies, thus making in some cases an accurate diagnosis impossible. 

Medical treatment is championed especially by the English and 
Germans, and operation is resorted to only as a final effort when &6 
baby has become so weakened and emaciated as to make a poor 
surgical risk — a fact which accounts in large part for the high opera- 
tive mortality. Eobert Hutchinson probably represents the extreme 
when he states that surgical treatment is never indicated. His treat- 
ment consists essentially in gastric lavage and feeding with small 
amounts at frequent intervals. The vomiting, he states, is thus soon 
controlled, but there is no gain in weight and sometimes no prepress 
until the fifth month, when suddenly there comes a change and the 
child begins to gain — a point which Hutchinson calls " rounding tiie 
comer." Other ptediatriciane advise the opposite method of feeding 
larger amounts at long intervals. Koplik, in a recent article, con- 
cludes as follows : " I have practically returned to the first views 
of Heubner and Pfaundler, and do not submit the vast majority of 
the cases of hypertrophic stenosis to operation. I regard the prog- 
nosis as more favorable under a non-surgical treatment" 

Surgically, various procedures have been used — ^pylorectomy, 
divulsion, pyloroplasty, and gastro-enterostomy. It is generally con- 
ceded that pylorectomy is too formidable, while divulsion offers 
evident difficulties. The ordinary pyloroplastio operation is unsatis- 
factory, because of the unyielding structore of the pylorus, and 
Finney does not consider his operation applicable. In this coimtry 
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posterior ga8ti»eiiteT08tomy haa been so universally employed as to 
be looked upon as the operation of choice. In a recent review of 
operative methods, however, Banunstedt recommends a modified 
pyloroplasty. This cousistB in incising the pylorus longitudinally 
down to, but not through, the mucosa, followed by transverse suture 
or no suture at all, and protecting tiie incision by wrapping it with 
omentum. Nicol has combined this with divulsion through a small 
incision in the stomach. Bammstedt thinks the skill of the individual 
operator accounts for the good results obtained by Scudder with 
posterior gastro-enterostomy, rather inferring tiiat this operation 
offers peculiar difiSculties. My experience does not sustain this view ; 
for, except for the small size of the jejunum and the thinness of its 
walla, there is no more technical difficulty than in the same procedure 
in adults. Certainly the consistence of the pyloric tumor does not 
invite attempts at plastic work upon it 

As to the results of either medical or surgical treatment, statifltica 
are, as usual, misleading, for one must coosider always the stand- 
point of the compiler. Thus from the medical side Eoplik says 
that, " inasmuch as 90 per cent, of my apparently hopeless cases 
have come through without operation, the risk involved in the opera- 
tive interference is so great as not to encourage ua to place any of 
these casee in the hands of the surgeon." Hutchinson states that in 
his private practice 17 children treated at home all recovered, while 
two or three sent to the hospital died. In hospital work he had a 
mortalily^ of 78 per cent in 64 caeea. He gives the combined figures 
of four reporters in which there were 66 recoveries in 71 cases. His 
surgical statistics show only 26 recoveries in 51 cases. On the other 
hand, Scudder, quoting Monnier, says that the estimated mortali^ 
from an expectant medical treatment is between 80 and 90 per cent, 
and that " upon this carefully-atudied medically-treated post-mortem 
material much of our present pathologic knowledge of the disease 
ia based. The improvement in Heubner's series of cases and in the 
cases of others who have thought that they have been treating tnmor 
oasea with success is to be accounted for upon the basis of a mistaken 
diagnosis, or a temporary and not a permanent cure." There is 
evidently, then, some difference of opinion. 

The early figures of Scudder on surgical results from 1898 to 
1905 show a mortality of 46.5 per cent, — that is, in cases operated 
upon during the development period of stomach surgery. The 
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fldected eeries of Scudder (17 cases, 3 deaths), Stillman (10 cases, 
1 death), and Kichter (11 caaes, 1 death) gives a mortality of 13 
per cent These were all treated hy posterior gastro-enterostomy. 
In 68 eases collected at random from the literature of 1912 and 1913, 
operated by varioua methods in this country and abroad, I find a 
mortality of 19 per cent, representing the work of some twenty 
surgeons. We can only judge from this that under surgical treat- 
ment in skilled hands the present mortality is between 10 and 13 
per cent, and in general is below 20 per cent In conaidering this 
it must also be remembered that there were many infants which came 
to operation in extremis after long-contuiued medical treatment, and 
that in all of them the diagnosis was established beyond question by 
the operation; while in any medically-treated series there is an 
element of uncertainty in the diagnosis, and instances of spasm must 
be included. 

As to late results, Stillman's report of the Pacific Coast cases 
may bo taken as a striking example. Of sis duldren who recovered 
without operation, one at five years of age was still restricted to 
semisolid food, a second weighed ?i^ pounds at five months, a third 
9% pounds at sevai months, and only one was in satisfactory condi- 
tion, weighing 13% pounds at six months. The claim has been made 
that operation would establish an imnatural condition and that 
digestion would not be normal. Time baa well proved the falsity of 
this prediction, for the babies react quickly, gain rapidly, digest 
normally, and develop as ordinary children. 

Badiography with the aid of the bismuth meal has establiahed 
the fact that the pylorus remains closed years after operation. In 
view of these facts it must be claimed that pyloric stenosis in infants 
is a truly surgical disease, that operation is indicated as soon as the 
diagnosis is established, and that, too, in suspected cases losing 
ground under medical treatment operation should not, as is so often 
the case, be postponed until the baby has become too weak ta " round 
the comer." 

My own experience has been limited to tliree cases. AU came 
early to operation, only one having reached any d^ree of emaciation, 
weighing 5 pounds 6 ounces, a loss of over three pounds since birth. 
Two were operated at seven weeks, and tiie third at six weeks of 
age ; a posterior gastro-enterostomy being done in each instance. The 
pylorus always presented the typical stony-hard, oUve-shaped tumor 
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with apparently total occluaion of the lumen. They are now healthy, 
nOTmaIly-<leTeIoping children — three and a half years, two and a half 
years, and eight months after operation. I have been able to secure a 
radiograph of the second case, which shows, aft«r two and a haK 
years, that biEmnth is leaving the stomach only through the stoma, 
and none by way of the pylorus. 

Cash I.— A. P., male. Seen on July 6, 1810, witii Dr. Bowen, The baby 
was five weeka old; the third child, the two first being girls. Weight at birth 

7 potmdB 4 ounces. He has been breaet-fed entirely, and gained in weight until 
three days ago. When he was ten days old his mother noticed he was spitting up 
some milk immediately after nursing, and since this time he has continued to 
spit up some milk after each nurdng, bnt had gained in weight steadily until 
three days ago. His weight at one month was 9 pounds 3 ounces. During the 
last three days the vomiting has increased until he seemed to get rid of the 
whole feeding, and for the past twenty-four houra the vomiting has been almost 
constant and no milk has been retained. He stools liad i>een normal until this 
tpie. There has bees no temperature. On examination the baby is bright and , 
healthy looking. The at>dominal picture is striking. The upper abdomen, espe- 
dally the left quadrant, is distended; while the lower abdomen on both sides is 
distinctly retracted. No mass can be made out in any part of the abdomen, bnt 
in the upper left quadrant a definit« globular structure can be rolled beneath 
the fingers, suggesting a distended stomach. On watching the abdomen for some 
minutes a peristaltic wave can be seen, bej^nning under the left costal margin and 
passing over toward the liver. This is accompanied by projectile vomiting. A 
diagnosis of pyloric stenosis was made and operation advised, but was refused 
I^ the parents. 

July 23, 1910. — Various methods of feeding have been tried in the past 
two weeks with no improvement and progressive loss of weight. The parents 
have consented to operation. 

Operation on July 23, 1910. Ether. Incision was made in the median line, 
below the navel. A greatly dilated stomach presented. The pylorus was found 
to be represented by an olive-shaped tumor, 2x2% Cm. It had a sort Of trans- 
lucent appearance, with a Buggestion of green, and projected distlnotly b^ond 
Uie stomach and duodenum. It had a hard and cartilaginous feeling, and no 
suggestion of a lumen could be made out because of its incompressibillty. A 
posterior, no-loop gastro-enterostomy was done with tiie aid of two damps. 
This presented no especial difficulty except the small size of the intestine. Tht 
abdomen was closed. 

For the first few days there was aome vomiting, which was relieved by 
stomach washing. He made a good recovery. He has progreesed steadily since 
operation, his weight at two monUis being 10 pounds S ounces; at seven months, 
16 pounds; at sixteen months, 22 pounds 4 ounces; and at the present time, 
three years and six months of age, his weight is 3S pounds. 

Cahe II.— p. D., male. Bom April 12, 1811. He was the seventh child, and 
his mother died of infection at the time of bis birth. His weight at birth was 

8 pounds 8 ounces. He took hie food well during the first week, but lost four 
ouncas, regurgitating part of each feeding. During the second week the vomit- 

Voi. n, Ser. 24—10 
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ing became more pronounced and Iom in weight wag contiauoua. Food wiia 
retained for on hour or BO, and then ejected with great force, being thrown a 
distance of several feet At other times vomiting occurred immediately after 
feeding. Sometime two or three feedings would be retained, and then the whole 
amount would be expelled, the amount ejected appearing greater than the amount 
taken in. He was always hungry, but bright, and never refused food. The 
stools and urine were both scant. Pyloric stenosis vnia suggested by the Sister 
in charge of the ward. 

May 28, 1011. — The baby was examined for the first time. He is bright, but 
extremdy emaciated, weighing 6 pounds 8 ounces. Hie upper abdomen is dis- 
tended, the lower retracted. On taking food a wave of peristalsis running from 
left to right, resembling a ball, can be distinctly seen in the r^on of the stomach, 
Xo tumor can be palpated. A diagnosis of pyloric stenosis was made. 

Operation on June 1, 1911. Ether. Median incision. The stomach was en- 
larged. The pylorus was represented hy a hard, whitish, olive-shaped tumor, 
about lYtx2% Cm. The pylorus was stony-hard, and seemed completely 
obstructed. Posteriorly a no-loop gaatro-eiiteroBtomy was done with the aid 
of clamps. The operation was not difficult, except for the great thinness of the 
small intestine. The abdomen was closed. 

The baby was not shocked by the operation. He did not vomit, and feeding 
was started almost immediately. He gained eight ounces in weight in the first 
six days. On July 11, Bix weeks after the operation, his weight was S pounds. 
Since this time the boy has progressed steadily, and, although living in poor 
surroundings, without medical care or oapervislon, ha is now, at the age of two 
years and eight months, in excellent health, and wughs 30 pounds. 

Ca&i IIL— M. L. B., male. Bom March 6, 1B13. The fourth child. Healthy. 
At birth weighed 7 pounds 12 ounces. He was breasb-fed, and flourished until 
three and a half weeks of age, when be weighed 9 pounds. He then vomited for 
the first time in life, without assignable cause (April 1, 1913). His vomiting 
continued from this time, and by April 10th the bowel movements had become 
reduced to a little green mucus. On April 11th his weight had been reduced to 
8 pounds and the vomiting had became projectile. April 18th he was seen by 
Dr. Donnally, having been brought to him from his home in North Carolina. 
His weight then was 7 pounds 12 ounces. The upper abdomen was fuller than 
the lower, and after taking food a mass could be seen in the left epigastrium 
about the siie of a ping-pong ball, which rolled down and toward the right A 
doubtful tumor was felt in the right epigastrium. A diagnosis of pyloric 
stenosis was made byiBr. Donnally, and he was referred to me for operation. 

Operation on April 21, 1913. Ether. Median inclMOU. The stomach ap- 
peared slightly distended. The pylorus was represented by a stony-hard, olive- 
shaped, grayish-colored tumor, about 2y, Cm. long, projecting distinctly from the 
level of the stomach. It was incompressible, and apparently completely obstructed. 
A posterior, no-loop gastro- enterostomy was done with the aid of a clamp on the 
stomach side only, the intestine being ao small and collapsed that no clamp was 
used. The child stood the operation well and was not shocked. His progress after 
operation was steady, and h^ immediately b^an to gain in weight. On August 
16th, at five months of age, his mother writes that the baby is in good condition 
and weighs IG pounds 6 ounces. On November 18, 1913, at eight months, he 
weighed 17 pounds 10 ounces, and was in splendid health. 
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INTESTINAL SHORT-CIRCUIT, WITH REPORT OF 
CASES* 

BY GEORGE S. FOSTER, M.D. 

Surgeon and PsthologiBt to the Hospital Notre Dune de Sourdea, MAneheater, 

N. H. 

Shobt-cibccitino the large bowel, a rather new depaxtore in 
surgery, opens up a great field for diagnosis and surgical treatment 
That grand man of London, Sir William Arhuthnot Lane, was the 
pioneer in this method of treating certain diseases of the human 
body. 

It is with no idea of originali^ that I bring this subject forward 
at this time, but rather to perpetuate certain ideas which I picked 
up at Guy's Hospital while studying with Sir William. In his 
clinic one cannot help but be attentive every moment, since the 
theories brought forward and the excellent results of the large 
amoimt of surgery of the intestines at once impress the seeker for 
knowledge. 

Sir William avers that general surgery to-day is, for the most 
part, dealing with end-results. He believes that gall-stonee, thyroid 
disease, ovarian cysts, tuberculosis (especially that involving intra- 
abdominal structures), and rheumatic tendencies are the direct end- 
results of auto-intoxication, and that many other conditions, such 
as breast changes, might be brought into this cat^ory. 

The writer had the pleasure of seeing many cases in Sir William's 
clinic at Guy's from the time of entry to the time of discharge. The 
extensive changes in the human economy as a result of short-circuit 
or colectomy were, to say the least, wonderful The general appear- 
ance of improved health was marked. Modular and chronically in- 
flamed breasts would soften, the prominent thyroid would atrophy, 
and the hiemoglobin count would rapidly increase after these opera- 
tions. 

Sir William has a technic of his own which must be carefully 

* lUkd before the ManeheBter Medical Society, Juinarj 9, lOU. 
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Btudied in detail. To me this seeniB the all-important part, for the 
secret lies in foUowing along each step systematically. Therefore, 
upon retoming home, I resolved to sift out those cases of auto- 
intoxication which came under my care and urge them to he treated 
along these surgical lines. Some of these cases will herein be 
reported. 

About five years ago If etchnikoff brought forward a theory that 
the large bowel was only a sewerage and not at all necessary for 
perfect health. In fact, he even went so far as to state that we 
would all live longer and enjoy far better health if five feet, more 
or less, of the colon were removed. It is along the lines of this theory 
that Sir William has carried out the practical side of the cases. 
In the place of giving the lactic acid bacillus or the Baciilus bul- 
garicus to counteract the fermentative and pathogenic organisms 
which make their home in the colon, it has been found far better 
to do a short-circuit or colectomy. 

Combe, in his work on " Intestinal Auto-intoxication," as trans- 
lated by States, defines this condition as follows: "Auto-intoxica- 
tion is a toxtemia caused by substances which are formed through 
^e influence of the vital processes of the organism." Thus it is 
seen that the toxins must be produced within the body, unaided by 
the introduction of additional organisms from without 

Assuming that our entire alimentary tract was in perfect work- 
ing order, we might justifiably believe that we could care for these 
adulterating materials. On the other hand, how many of those 
suffering as a result of this tozeonia have the small or large bowel 
kinked, twisted, and interfered with by adhesions I How many of 
us daily see women who are enteroptotic, with the stomach and the 
small and large bowel dragged down into the lower abdomen or even 
into the pelvis I The result is, we are dealing with a person who is 
not caring for the food produeta of which she partakes, and fermenta- 
tive conditions are found all along the alimentary tract 

This auto-intoxication may he a first principle through fermenta- 
tive changes as a result of improper food, insnfGcient mastication, 
and ignorance or neglect of the first laws of health and hygiene. As 
a resnit we find the person losing weight and the various organs 
undergoing granular or other microscopical changes. Following 
this the loss of intra-abdominal fat has allowed (he large and small 



)vGoO'^lc 



Showing normal angle 1 



)vGoo'^lc 



„Gooi^lc 



mTBBTIKAI. BHOBT^IBaniT 149 

ix>wel to fall in a conglomerated mass iu the lower aMomen or 
pelvis ; the kidneys slip down because of lack of proper support, and 
tlie stomach drags upon its support We find tlie mesentery, great 
and gastrocolic omentum, small or gastrohepatio and gastrosplenic 
omentum supporting these structures to a greater d^;ree than is their 
normal strength. The; become thickened, and the blood-veeaels are 
increased in numbers. When we have such an increase in blood 
supply we must look for one of two things, namely: (1) An increase 
in the soft structures already present; (2) additional new structural 
formation. 

As a direct result of this dragging, pulling, and increased blood 
supply adhesions spring forth. We find these adhesions involving 
various coils of the small intestines. Later these new formations 
contract, and we find kinks at various points along the Ueum. Sir 
William has so thoroughly described these kinks that the principal 
ones along the lower eighteen inches of the Ueum now bear his 
nama 

Qiven a person with the type of abdominal cavi^ described 
above, we will also find that the ascending colon, hepatic and splenic 
flexures and sigmoid are encased by a complete covering of new 
membrane. These are simply adhesions so carefully moulded about 
the largo bowel that they form a covering rather than produc- 
ing kinks. Sir William baa christened th^e formations acquired 
adhesions. Stiles of Edinburgh has stated that these lastmentioned 
adhesions are always present at birth. He does not believe in the 
acquirement theory of Lana However, majority rules, and for the 
present it would seem that Lane's theory is more nearly correct As 
a result of these adhesions of the small bowel the kinks which form 
render effective peristalsis and segmentation incomplete, and even 
stagnation would seem to be present at times. The acquired ad- 
hesions about the colon mean that that organ must carry an extra 
burden, and, unless the musculature is proportionately increased, im- 
pairment of proper function is the result Therefore we are eon- 
fronted with improper bowel activity throughout its entire length. 
The result is an overworked stomach, fermentation within the large 
and small bowel (particularly in the lower end of the ileum and all 
of the colon). Abnormal gases and other products are produced, 
and these, not being properly passed on, are absorbed and auto- 
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intozicatioti reeultB. Thua we are dealing with a vicious cycle or 
endleaa chain. SyBtemio diseases, as tubercles, th^oid disease, etc., 
can produce loss of weight, resulting in the adhesive stage, and auto- 
intoxication or improper living may so affect the intestinal tract 
as to allow the formation of adhesions and kinks. 

Adheaions give ua two forces to consider: traction and countei^ 
traction. Wherever we find force exerted in one direction causing 
kinks, we must, of necesaitj, have some resistance in the opposite 
direction, so tiiat we have this continual pulling and dra^^ing ac- 
companied by resistance. The immediate result is improper muscu- 
lar activity of the alimentary tract, or, stating it in a different way, 
an atypical functional activity lessened to a marked degree. Because 
of this interference normal health is impaired and we find extraneous 
infiueneee creeping in: the tubercle finds good food and a nook for 
development; the ductless glands cannot act as they should; the 
lymphatic system becomes overtaxed, resulting in hyperplasia; the 
heart, kidneys, and liver undergo cellular and muscle-fibre changes. 
These are all, aa a rule, end-results and not causes. Conceding Uiis 
to be true, why is the intestinal short-circuit or colectomy not a 
practical surgical jmsblon i I feel sure that many of the conditions 
outlined above are, to a greater or less d^ree, fully abated or ameli- 
orated by this procedure. I also feel that more of this sort of surgery 
will be done in the future. 

I desire to report five cases in which I have performed this opera- 
tion, with most pleasing results in four of the cases, the fifth case 
having a markedly contracted or infantile descending colon and 
sigmoid. The physical symptoms are entirely relieved, and the 
condition requires more time for the relief of certain mental strains. 



Cabk I.— Mtb. R. Age 63. 

Famtty Sittorjf. — Not Important. 

Patimft EUtory. — Unimportant. Has alwaya bwD well and strong; never 
been pregnant; mraiBtruation regular and normal. 

Phytioal Indi/Mtiont. — Two years ago b^an to Lave pain, which was moat 
marked under scapalft in right shoulder, llkis pain was intermittent, gnawing 
in character. Abont this some time she became very nervous and waa what she 
termed " threatened with nervona prostration." About one jear ago she began to 
have Interference with normal function of Bngers, arms, and legs. She could 
not sew u well as before, and could not walk aa well. During the past year 
she faaa giaduallf grown worse in all theae STinptonu, and has readied to 
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Teroiuil, trional, alcohol, and even morphine, to help her out ot the agony of 
long, reatleu nights. 

Babit*^ — Drinke tea and coffee moderately; bowels oonstipated; appetite 
poor; eleepi but little; micturition normal. 

. Phj/tioat Examination. — Heart and lungs negative; abdomen, marked tender- 
neeB and muscular rigidity over entire right lower quadrant; the stomach and 
tranBTerse oolon were markedly dilated; generative organs negative; no glands 
or ascites; radema of the ankles quite marked; feet and hands cold; over the 
Bcapule, posterior surface of the upper arms, and about the chest varied cold 
areas were felt by palpation; urine negative; blood, tuemoglobin 00 per cent., 
white blood-corpuBclea 7000, red blood-corpuscles 4,000,000; differential count 
normal; radiographs of the affected shoulder showed nothing abnormal; any 
attempt at passive motion of the arms and lege caused rigidity and muscular 
spasm; active motion very limited; the feet dragged while walking; balance 
not well kept; reflexes not negative. 

Diagnoaia. — Anto-intoxication secondary to some colon disturbance. I ad- 
vised operation for short-circuit; consent was given, and patient entered the 
Notre Dame Hospital in Angust. 

The usual preparatory treatment was instituted, and on August 10th I 
performed Lane's short-circuit operation. At this time the appendix was 
removed; the ileum was separated front the root of the CKCum and the latter 
closed; the free end of the ileum was then invaginated into the wall of the 
rectum just below the last kink of the large bowel. The descending colon was 
found contracted and thickened about the size of the middle Buger. 

The patient made an uninterrupted recovery, remaining in tiie hospital four 
weeks. Since that time she has engaged in long walks, systemaUo calisthenics, 
breathing work, bathing, diet, and massage. Some days she bad covered five 
miles; the glow of health has returned to her lips, cheeks, and ears; the eyes 
are bright, and the cold areas over the Iiody surface, as well as the cold feet 
and hands, have become warm; the bowels are r^ular, the appetite la very 
good, and she sleeps about twice what she could previously, but some mental 
lymptoms are yet present. 

Case II. — Miss M. Age 13. Occupation, student in public schools. 

fitmtly EUtory. — Grandparents, both maternal and paternal, died of tuber- 
culosis. 

PntiMfs Eittnry. — She had never been well and strong, and could not play 
and run like others of her age. She has not menstruated as yet. 

Phytioal IndioatUm*. — For the past two years she has had Intermittent 
dlarrhcea and a marked cough, but night-sweats were not noticed. She has lost 
atout ten pounds in weight the past six months. Diarrhma and cramps in 
tMwels were more marked for the past three months. Her habits were good, 
with no tea or coffee, but her appetite was poor; she slept fsirly welt, but dreamed 
» great deal. 

Fhynoal Ewamination. — Poorly developed and nourished. Heart and lungs 
were negative; abdomen flat and flaccid; tenderness and musculat; rigidi^ over 
lower right qnadrant; stomach and oolon not markedly dilated; no glands or 
ascites; reflexes n^ative; urine negative; blood, hemoglobin TO per cent., white 
bhx>d-oorpnselee 8000, red blood-corpnsdes 3,000,000; temperature, lOr. 

Diagnotitt — Tubercles within abdominal cavity. 
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I adTlsed operation, and consent waa given. 

On September IT, 1913, an operBtion at Notre Dame Hospital waa performed, 
when the appendix was removed and Lane's ahort-cirouit operation done. Tuber- 
cles were found studding the ileum and colon, and the glands about tlie 
root of the ctecum were palpable, hard, and in groups. 

The patient made an uninterrupted i^coverj, remaining at the hospital four 
weeka. Sinoe her operation she has gained ten pounds in weight and her color 
has markedly improved. Her cough has disappeared, and she walks five or six miles 
daily. She has returned to school and resumed her studies with much vigor. 

Case III. — ^Mrs. B. Age 26. Married. Occnpation, housewife. 

Family BUtory. — Uatemal grandmother, great-grandmother, and several 
aunts and uncles died of tuberculosis. 

Patient'* Eiaiory. — Unimportant. She has never been pr^nant and always 
menstruated regularly. 

Phytioal Indioationa. — For past year she has had intermittent diarrhcea and 
has lost considerable weight, although she cannot state figures. Her strength 
seemed to be leaving her, and her appetite was poor. She slept fairly well and 
her micturition was normal, with no cough or night-sweats. 

Phytioai Ea:amination. — Poorly developed and nourished. Mucous membrane 
pale; sallow complexion, with dark arcs beneath lower lids. Heart and lungs 
negative; abdomen flat and flaccid, witli tenderness and muscular rigidity over 
entire surface; stomach and entire colon dilated; no glands or ascites; generative 
organs negative; urine negative; blood, tuemoglobin 76 per cent., white blood- 
corpuscles 7200, red blood- corpuscles 3,800,000; temperature over period of one 
week, morning average, 97.8°; afternoon avera^ 100°. 

Diagno^. — Tubercles within abdominal cavity. 

On October 1, 1913, the patient entered the Notre Dame Hospital, and two 
days later I performed Lane's short-circuit operation, finding tubercles and glands, 
and removing the appendix at the same time. She made a rapid recovery and 
remained in the hospital four weeks. Since the operation she has gained 14 
pounds. Her general appearance as to color, complexion, and muscular tone 
has improved almost beyond belief. She now walks five or six miles daily, and 
enjoys perfect normal functions. !Ilie bowels are regular, and tiiere is no 
suggestion of looseness, while the temperature, both morning and afternoon, is 
normal. 

Case IV.— Miss T. Age 19. Single. Shoe operator. 

Family Eittory. — Unimportant. 

Patient's Hittory. — Unimportant. She menstruated at 13 years, and has 
always been r^ular. 

P\y»ical Ittdioation*. — For the past nine months she has felt soreness in tlie 
left lower quadrant of abdomen. This soreness would be more marked some days 
than others. She had no vomiting or nausea, but coughed a good deal, irtkick 
was more marked in the morning. She raised some thick, yellowish material at 
times. Occasionally she had diarrhiea for a few days. This would disappear 
and remain quiescent for a week or two at a time. Her appetite was poor and 
■he did not sleep well. Micturition was normal. She was accustomed to drink 
both tea and coffee. 

Phytieal Esoatmnation. — F^rly well developed and nourished. Mucous mem- 
branes pale; she had a staring gaze; heart negative; lungs, harsh breathing at 
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left Bpez, no lAlea; abdomen rounded and fairly firm and resistant; tendemeBS 
and mnecular rigidity over lower right quadrant i etoniBclt and transrerae ooloD 
dilftt«di no gl&nds or aacitea; reflexes negative; urine negative; blood, Ikemoglo- 
bin 80 per cent., white blood-corpuscles 4000, red blood-corpuecles 3,000,000; dif- 
ferential count normal; temperature, 99°; hands and feet cold; cold areas over 
shoulder, posterior surface of npper arms, and chest. 

Diagnotii. — Auto-intozication. IHibercles (I). 

I advised operation, and on October 30, 1913, she was operated upon by me 
at the Notre Dame Hospital. The appendix was removed and Lane's short- 
circuit operation done. A few glands were felt about the root of the cacum, 
but these were not extremely hard. Bhe made a good recovery, and is now 
walking two or three miles daily. Her weight is slowly increasing, and her 
genoal appearance has altered noticeably for the better. The previously cold 
ikin areas and hands and feet are now warm. The cough has disappeared, and 
the roughened area in the lung has nearly cleared up. 

TEGHBIG OF OPEBATION 

The modus operandi from the tiiD« the patient enters the hospital 
until discharge is as follows : The patient eoiters the hospital two 
dajs previous to the time set for operation. Immediately she is pat 
to bed and the bowels cleaned out by divisional doses of the mild 
chloride of mercurj, followed by an ounce of castor oil in orange 
juice. It is always customary in these cases to make a complete 
blood analysis upon entering, and we adhere to this rule very closely. 
She is given liquid diet and large draughts of water up to midnight 
the night previous to the operation, while the water is continued 
up to within one hour of the operation. The morning following 
entry a high suds enema, two quarts in amount, is given. This is 
again repeated in the evening, when another ounce of castor oil in 
orange juice is given. The following morning another high suds 
enema of the same amount as previously is given. A half hour 
before the operation she is given a hypodermic of morphia, gr. %, 
and scopolamine, gr. 1/100. The field of operation is prepared as 
for any laparotomy. We prefer to merely suds tiie skin well, shave 
well down over the pubes, rinse off with sterile water, and then 
resuds. lliis last suds is rinsed off with sterile water, followed with 
1/2000 bichloride solution and again sterile water. The skin is 
then rubbed dry with a sterile towel and a dry, sterile gauze dress- 
ing applied. 

In the operating room, after the patient is anaesthetized, the 
axillary apparatus is put into play. This is a meet important 
part of tiie procedure, for by tfiis method the patifflit is allowed 
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to driiik Baline b^ the loose tissue of the axiUie during the entire 
operation. Anywhere from 70 to 140 ounces of the saline are used 
on average casesj so that shock and post-ethereal vomiting are thus 
eliminated. 

The abdominal dressing is then removed and a very wide field 
painted with tincture of iodine. A median incision of extra length 
is made, extending from the umbilicus to the crest of the pubee. This 
long incision is necessary for good work, as there is much to be done 
and clear observation is needed for its accomplishment Before 
the peritoneum is incised the skin edges, muscle, and fascia are 
protected by moiat gauze held in place by Bachause clips, so that any 
opportunity for imnecessary contact of the intestines with the skin 
is avoided. The peritoneum is then incised and the ileocsecal angle 
sought and lifted out of the opening. The appendix is removed by the 
usual slab suture method. The acquired adhesions about the lower 
end of the ileum and root of the ctecum are teased free and these 
parts brought well out, for the operation is always a. flat failure unless 
this is done, as acquired adhesions must be separated for success. 
The mesentery anchoring the lower two or three inches of the ileum 
is then perforated by blunt forceps and tied oS both approximal and 
distal to the gut In doing this it is always best to avoid including 
any large vessels. Following the formation of this opening, the 
contents of the ileum, in this section, are milked away and the part 
clamped near the valve and again, at a point one-half inch distant 
All subsoil and adjacent structures are then covered with moist 
gauze and the ileum separated from the ctecum by actual cautery. 
The stumps are then carefully wiped off with small gauze sweeps 
and further cauterized to the point of complete desiccation. They 
are then carefully bathed with 70 per cent alcohol. The moist 
gauze wall is next removed and the ileal stump wrapped in a fresh, 
moist gauze and rolled up away from the angle. The short distal 
ileal Btnmp is then treated with a purse-string linen suture and 
invaginated into the csecum. This is superimposed by a second 
purse-string linen suture for exactness. The ceecum is then dropped 
back into its original bed after a bath with 70 per cent, alcohol. 

Next the rectum is sought at a point three inches below the last 
kink. This is brought out of the wound, the contents milked away 
for some distance in each direction, and this area is then clamped 
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in Bocb A manlier that the free band forma the summit, running 
parallel with the forceps, for this is essential, ae will be seen later, 
for the rectum is opened through ibis band. The free end of the 
ileum is then uncovered and swung around in such a way that it 
will point toward the rectum without forming a kink or producing 
the sli^test d^ree of a twist All subsoil and adjacent structures 
are protected by the warm, moist gau2^ and an end-to-side anastomosis 
is done. As previously stated, the opening into the rectum is made 
through the free band. Three Linen sutures are used in completing 
this anastomosis: the first suture includes the seromuscular coats, 
the second the serous coat only, while the third takes in all of the 
coats on both sides. An intermittently lapped suture seems to serve 
beet for protection against structure at this point After the suturing 
is completed all walling is removed and the area bathed with 70 
per ccmt alcohol. 

While the anastomotic area is yet held in view a specially-con- 
structed rectal tube, 18 inches in length, is inserted into the rectum 
throng the anus by an assistant, and the free end of this tube is 
connected vrith a valved rubber bulb and liquid paraffin is gently 
pumped into the bowel as the tube is pushed along. Generally ei^t 
to twelve ounces of the paraffin are used. As the end of the tube 
reaches the anastomosis it is guided through the new opening and 
allowed to enter the ileum for about six inches. At this time four 
to sis ounces more of paraffin are injected and the intestines allowed 
to drop into their new bed with the tube in situ. Next the external 
surface of the wall of the colon at a point just above the last kink 
is sutured to the left pelvic wall by a single linen suture. This 
produces an exaggerated kink, thus preventing regurgitation beyond 
this point This last move is of vital importance if we are to be 
successful The abdominal wound is then closed in the usual way. 

A hot gauze and cotton boric acid compress is tiien placed over 
the entire abdomen, superimposed by oiled silk, and the usual binder 
applied. The rectal tube is clamped at the visible end and also 
sutured to the lower angle of the vaginal vulva to prevent slipping. 
In males it is sutured to the perineum. 

Postoperatively the inmiediate treatment covers a seven-day 
period. The head of the bed is elevated one and half feet, as in 
modified Fowler's position. The clamp is removed from the tube 
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and allowed to drain on gauze pads. The hot boric acid fomen- 
tations are changed every four hours for seven days. Water by 
mouth, hot or cold, is begun after six hours, and increased in amount 
very rapidly, as seldom any vomiting follows. 

The following morning liquid paraffin is begun, being given by 
mouth one ounce three times a day. For seven days nothing but 
water and paraffin are given. Seldom are any hypodermics given, 
as pain is absent and the circulation good. On the sixth day the 
tube is withdrawn, and the following day the fomentations are 
omitted, a day dressing applied to the abdomen, and feeding begun in 
the usual manner. The head of the bed is also lowered at this 
tima Seldom does the temperature go beyond the 100° mark, and 
oftener it is at 9&° or below. 
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A SIMPLE AND SUCCESSFUL MEASURE FOR TREATING 
THE PERFORATION OF A GASTRIC OR DUODENAL 
ULCER 

BY EDRED M. CORNER, M.C., P.R.C.S. (ENG.) 

Surgeon and Lecturer tc St. Thomas's Hospital, London, and to the Children'! 
Hospital, Qreat Onnond Street, London 



About a vear ago, in a paper contributed to the Surgical Section 
of the Koyal Society of Medicine of London upon the results of 
operation for the perforation of a gastric ulcer, I mentioned a 
method of dealing with the perforation b; tamponade. This can be 
done without any time being spent in attempting to close the per- 
foration by suture. The method is of easy application, and can 
quickly and simply be used by those less experienced in surgery, a 
very important point nowadays as bo many men practise the art 
of surgery. Thus it is within easy attainment of the comparatively 
inexperienced surgeon attached to a minor prorincial hospital. 
Most doctors may be suddenly called upon to operate for the per- 
foration of a gastric ulcer, as, with the perrerseness of things in 
general, the perforations wiU not occur when a skilled surgeon is 
about; whilst it is wrong to wait the arrival of such a man and BO 
jeopardize the patient's chance of recovery. 

In 1912 I received a warning from Boston, in Lincolnshire, 
to hold myself in readiness to depart on a sudden journey there. 
Later in the day I was asked to come, and arrived in the late aftei^ 
noon. The patient was a yotmg man, recently married, who had 
suffered from his " stomach " for some years. About four years 
ago a gastro-enterostomy had been done by Sir Berkeley Moynihan, 
of Leeds. This had relieved him for a time. Then came a sudden 
attack of pain and great collapse. I saw him within 24 hours of the 
perforation. The abdomen was tightly distended with extravasated 
gas. There was no liver or any other abdominal dulnees. To be 
short, there was no doubt of the diagnosis. But no operation was 
allowed by the friends until the surgeon arrived from London. 
When I arrived the poor man scarcely had any pulse at the wrist t 
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Still, within 24 hours of the perforation so joung a. man conld 
not be allowed to die without an effort being made to prevent it 
So a hurried operation was done while the patient was infused. 
It aeems alinoet needless to add that the patient died after rallying 
for a time. After the operatioD one of the doctors who was so kind as 
to have assisted me said : " Were not the patient's chances of life 
lessened by the delay in operation ? Would not a less perfect opera- 
tion which was not delayed bo preferable to a more perfect but 
delayed operation?" Undoubtedly the delay bad greatly lessened 
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the patient's chances of recovery. And I must answer the second 
question by showing that a comparatively simple operation is all 
that is necessary to enable such a patient to live. Also, I mnat 
thank my professional colleague for his courtesy in referring to 
my work as a " more perfect but delayed operation." Indeed, I 
hope to show in this paper that there is no need to use the adjec- 
tives less perfect and more perfect in connection with an opera- 
tion for the perforation of a gastric uloer. 

Such an operation must be carried out quickly, and may be 
done in the manner now to be briefly described. (1) Open the ab- 
domen below the umbilicus. Examine the appendix and the pelvic 
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viscera. Place a gauze packing in each loin and in the pelvis and 
leave them there. (2) Open the abdomen above the umbilicus, — e.g., 
through the inner part of the rig^t rectufl. Find the perforation, mop 
out any extravasation above and below the liver. Place one end of a 
tube which leads out of the wound (Fig. 1). (3) Partially close 
wounds after removing the gauze, draining the pelvis if there is 
much extravasation. 

In the convalescence do not withhold morphine, hot do not use 
it heedlessly. Withhold liquids by mouth except in ounce doses. 
A patient on " rectal saline " ia in no great want of food by mouth. 
In 48 hours the drains or " plugs" are removed under an anses- 
thetic and replaced In part A gastro-enterostomy is not oft«n 
needed, and no time is wasted in closing the perforation by suture. 
So frequently is the tissue round an ■ulcer too soft to hold stitches 
that, unless the ulcer can be excised, it is better not t« attempt 
to close the perforation. It is veiy doubtful how long such stitch- 
ing lasts, and, though apparently secure at the operation, it may be 
loose 10 mintites later. Therefore, there should always be a drain 
to the site of the perforation. 

In my communication I mentioned that this proceeding had 
been done many times. Since that date I have done it several 
times more, proving its efficiency. Two instances only will I quote, 
because they impressed themselves on me by being done in one 
night and because they bear on the theoretical BOggeetion that the 
non-suture of a perforation most lead to the formation of a gastric 
fistula. This, I may say, hardly ever occurs, and, when it does, is 
only temporary. 

One Tuesday afternoon I was called to see a lady whose doctor 
had diagnosed the perforation of a gastric ulcer. When I saw her 
there was nothing except a history of " neuralgic dyspepsia " and 
teodemefls in the epigastric region to suggest that the abdominal 
calamity originated in the upper abdomen. All the physical signs, — 
distention, rigidity, dulness, immobility, etc, — ^were in the lower 
abdomen. On opening the peritoneal cavi^ nothing was found in 
the lower abdomen. Later a perforation was foimd by the lesser 
curvature on the anterior wall of the stomach. The perforation was 
lat^, surrounded by a sodden area of inflamed tissue, and mu<di 
fluid was issuing from it The perforation was tamponed in the 
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way described abova Forty-eight lionrs after the operation tlio 
" gaatric " gauze waa changed, when gas and fluid escaped from 
the stomach. The issuing fluid smelt like gastric juice, and was 
more copious when fluid was taken by mouth. It waB only mildly 
septic and interfered little with the healing of the wound. This 
fistula was present for about ten days, when it healed spontaneously. 
Eetuming, as I opened the front door of my house the telephone rang 
from Colney Hatch Asylum, where a nurse was suffering from 
the perforation of a gastric ulcer. In her case the diagnosis was 
simple. The operation was also simple, and was carried out as nar- 
rated above. The perforation was much smaller than in the lady 
jnet mentioned. Her recovery was very prompt Her indigestion 
vanished and her general health has improved. In neither case 
was a gaatro-^nterostomy necessary at the time or has proved to be 
BO later. Indeed, I suspect that, in the absence of (narrowing the 
stomach by) suture, a gastro-enterostomy is less often required than 
if the perforation is sutured. 

These two instances are specially selected only because they 
happened to take place on the same night, and by preventing my 
getting to bed stamped themselves as possible examples of resolla 
of tamponading the ulcer. Its advantages I will briefly sum- 
marize: (1) The operation is simpler for the operator to do. (2) 
The operation is quicker, particularly in lees experienced hands. 
(3) In consequence of being simpler and quicker the patient more 
easily gets over it; that is to say, the mortality is lower. It certainly 
is so amongst my own figures. (*) A gastro-enterostomy, primary 
(at the time of the operation for the perforation) or secondary (at 
a later period), is less frequently required. (5) Complications, — 
e.g., pelvic abscess, subdiaphragmatic abscess, etc., — are in my ex- 
perience less frequraiL 

If such a summary is in its turn smnmarized, it may be said 
that such an operation offers the patient more chance of snccesB, 
particularly in the hands of an operator of no groat experience. Of 
■course, in the hands of experienced and facile operators the ex- 
cision of the nicer, foUowed by suture of the wound and, perhaps, 
gastro-enterostomy> may be better and result in the recovery of the 
patient; but for more ordinary patients, surgeons, and circum- 
stances the method of tamponade is better. 
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TREATMENT OP TUBERCULOUS HIP-JOINT DISEASE 

WITH COEXISTING SINUS BY MEANS OF BISMUTH 

PASTE— REPORT OF CASES • 

BY EHIL G. BECK, M.D. 

Surgeon t« the North Chicago Hospital, Chicago 



To realize what stridefi have been made in the treatment of 
sui^cal tuberculoeis, one must review the medical literatare of t^e 
past century. The treatment varied according to the views held of 
the nature ot the disease at different periods. Before Uie era of 
Pasteur's discoveries the mortality of sni^cal treatment was most 
frightful, and surgeons, discouraged, hesitated to operate. Accord- 
ing to Follin's figures, the mortality at that time in operations of hip 
or spinal caries was 56 to 70 per cent. A step forward was made 
by Lannelongue in France and Soenig in Germany when the study 
of pathology and asepsis were initiated. With the aid of these they 
advanced a new form of treatment. We may call this the " daring 
period." They advocated the radical resectitm of the entire tubercu- 
lous area. This Ii^cal practice was no doubt adaptable to ranaller 
fo<a of disease, but when attempted in tiie hip or spine exposed the 
patient to an enormous ri^. This radical treatment naturally also 
produced a large mortality, and, when the patient recovered, 
he usually remained a cripple. It did not take long before this 
method also lost its popularity and all its defenders. Itess radical 
methods then came into vogue, and now, after many years of diligent 
atudy, work, and discussions, the surgeons are up to a certain point 
practically agreed on a certain form of treatment for surgical 
tuberculosis. 

First of all, they try to diagnose the condition early. 

Secondly, they try to check the extent of the disease by immobili- 
zation of the diseased joints; they place the patients in the best 
hygienic surroundings, feed them with the most nutritious food, keep 
them outdoors in the sunshine; some use the vaccine, and often add 
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tonics to support the patient" b general health. Up to this point it 
eeems moat surgeons agree, but from tius stage on differences of 
opinion exist. If, in spite of aU preoautionB and the very heat of 
scientific treatment, the case prepresses and absoeesea form, what 
should be the proper procedure? This is the vital question. 

The sui^eon who will give tiie correct answer to this question 
will save many lives and reduce the big army of cripplee. 

It is a sad commentary, but it must he spoken, that too many 
physicians still believe that a fluctuating cold abscess should he 
opened and drained by a rubber tube. 

How can we put our WMds into language strong enough to im- 
press upon them all that this procedure is more dangerons than most 
any disr^ard for surgical asepsis. Calot aaya : " The physician who 
opens a cold abscees and drains it with a tube opens the door through 
which death nearly always entera." It would be really a wonder if 
" secondary " infection would not take place. This secondary infec- 
tion may not kill every patient, it may be mild enough not even to 
cause a high degree of fever, but, as a rule, it will cause a persistent 
sinus and a chronic and distressing suppuration. Thus it is con- 
sidered a grave error to open and drain a cold abscess. What, Uien, 
ehould be the proper procedure! Should we wait until it ruptures 
spontaneously t No 1 

It should be treated by either puncture with trocar, allowing 
some of the fluid to escape and inject & modifying substance (Oalof s 
mixture or formalin), or by small incision and injection of bismuth 
paste. I have used in the past six years bismuth paste (10 parts 
of bismuth subnitrate and 90 per cent, of yellow vaseline) for this 
purpose, and shall speak of this in the latter part of this paper. All 
these methods are fully deacribed in text-books, and the results re- 
ported are most gratifying, providing the technic is properly carried 
out. If, in spite of all precautions, a secondary infection should take 
place and a chronic suppuration should persist, then I recommend 
the injection of 30 per cent, bismuth paste, and to this part of the 
treatment I shall devote the larger part of my paper. 

It is now about eight years since the bismuth treatment of sinuses 
was introduced into surgery. From time to time I have reported the 
progress made in its application, in order that others may become 
Iwtter acquainted with the technic, its limitations and dangers. The 
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method has from the start found many adherents, and haa been tried 
not only in hospitals and clinics here and abroad, but has been used 
most extensively by country practitioners. Reports from theee 
sources have already accumulated in the literature, so that at t^e 
present time one may draw conclusions from them. 

Some authors have obtained better results than w© have^ others 
have been only partially succeeeful, and in the bands of a few the 
method has been a failure. If we take into accoxmt, however, that 
we deal with a clase of cases which have already been treated by 
other methods, aui^oal and otherwise, without succees, we must 
regard even the smallest percentages of cures an actual gain. The 
analysis of reports from all sources, however, indicates that od the 
average more than 50 per cent of these apparently hopeless casee were 
finally cured by these injections. At one time it received a serious 
setback by reports of cases of fatal bismuth poisoning, T^cb, fortu- 
nately, at present occurs vary rarely, considering that the method is 
now used more extensively than ever. The prompt reports oi theee 
cases of poisoning, and several papers which I published for the pui^ 
pose of its prevention, seem to have been effective in checking further 
occurrence of this ctnnplication, inasmuch as only one case has been 
reported since 1912. 

Many of you have no doubt had experience of your own in 
treating sinuses reciting from empyema or joint affections with 
these bismuth injections, and are familiar with the method from the 
literature. This relieves me in a degree of the necessity of dis- 
cussing the theoretical side of this subject, and permits my time 
to be devoted to the practical side. 

I have decided to report here only on one ^pe of this dasfl of 
cases, and have intentionally chosen the tuberculous hip-joint dis- 
ease because it is the type whidi is the most unfavorable to treatmait, 
which has the largest mortality, and in which naturally the percentage 
of cures was the smallest. 

Most of the cases of hip-joint disease which come to us for treat- 
ment are those which years ago had passed through the acute stage, 
developed sbeoesses which, as a rule, had been drained and secimdarily 
infected. You are familiar with such cases. They constitute the 
worst scum of surgical refuse, cases in T^ich every sect of medicine 
and surgery, and even quackery, has had a chance. Two of these 
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casee in our series had lasted forty years, and several had had from 
10 to 15 sui^cal operations. 

Such sui^cal residuum is not a very inviting field for any one^ 
and I am sure that a discriminating surgeon will not envy me for 
this class of material ; nevertheless, oat of these apparently hopeless 
subjects, I am able to exhibit many satisfactory results. My 
purpose, however, does not consist in showing you what results I 
personally can obtain with this method. You are, after all, interested 
only in ^at you yourselves might accomplish, and therefore, in- 
ste-ad of citing percentages of cures, I shall select from the series 
of 102 hip-joint tuberculosis cases thus far treated only such cases aa 
will surest new points in the treatment and aid you in applying the 
method effectively. The histories of the entire series will be re- 
served for a future publication in connection with a complete report 
of all varieties of cases treated. 

The bismuth paste has been employed for diagnostic and for 
therapeutic purposes, as well as for the treatment of cold abscesses, 
(o) For diagnostic purposes. 

Its usefulness for diagnostic purposes has been acknowledged by 
all who have employed it. Medical literature from all parts of the 
world contains records of hundreds of cases in which this method 
cleared up puzzling conditions. To illustrate, I cite two cases which 
were supposed to have been hip-joint disease, but which, in fact, 
were sacral tubereiilosis. 

Case 39. — Tuberouloai* of the Baomm Mistaken for Eip-joint Diaeose. 
Treated and Operated at 8uoh. 

Wm. E. E., twenty-fiye jean old, single, wae treated for rheumatism of 
tbe hip from ISOZ to IQ04. In 1904 he suddenly had a pain in hie right groin, 
and a few days Ister a swelling appeared underneath Pouparfa ligament. Two 
months later this was incised, pus evacuated, and a rubber tube 14 inchca long 
was inserted. Following this hs became very much emaciated; cbills aud fever 
persisted. For two years fais disease was considered to be hip-joint disease, be- 
cause a contracture of the adductors and an impaired motion of the joint misled 
the doctor, and no radiograph bad been taken at tbat time. An operation was 
performed which aggravated the condition, and six months later another operation 
was performed with no other results than adding another sinus above the 
posterior part of the crest of the ileum. Altogether four sinusee resulted, which 
kept on suppurating constantly. He came to me in 1010, and the injection of 
th«se sinuses cleared up the mistake in diagnosis; namely, that this was not a 
hip-joint disease, hut a tuberculosis of the sacrum (see Fig. 1). Tbe injectirau 
of bismuth were continued for three years. While his general health has !m- 
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proved and his weight increased, the sinnaeB persisted in discharging obaut tba 
same quantity of pus. A sequeBtriun nas localized in the promontory of the 
Mcrum, and 1 decided to remove it. This was done three months ago, and upon 
the removal of the sequestrum all four sinuses closed. Unfortunately, two months 
later he developed an abscess in the lumbar region on the other side, which I 
opened oaly tea days ago and removed aTiother sequestrum from the saero-ilioc 
joint on the left side. The final outcome is problematical. 

Cask 100. — F. F., age twenty-three, had an attack, supposed to be rheumatism 
in the sacral r^ion; had high temperature and was confined to his bed for six 
weeks. He was then apparently well until the fall of 1012, when the hip on the 
left side becune double the size of that ot the right. Osteopathic treatment was 
applied, and later the hip was lanced by the osteopath in the region of the upper 
gluteal r^on and a discharging sinus persisted. Three months later two 
absocBBes formed on the posterior aspect of his thigh, which were operated upon, 
and thus two sinuses were added. Bismuth injections were used by his physician 
without any results. He came to me in November, 1913, for examination. An 
injection into the sinuses cleared up the diagnosis. Instead of the suspected 
hip-joint disease, it proved to be a aacro-iliac tuberculosis, as our illustration 
(Fig. 2) clearly shows. 

Examples like tliis explain to a degree why surgical operations 
for these chronic suppurating sinuses often fail. A glance at the 
radiograph whic^ represents injected sinuses teaches us how 
irrational it is to attempt a dissection of tortuous sinuses which lead 
into an inaccessible region. In the light of these pictures the probing 
of a sinus will not appeal to those who wish to be consistent 

THEBAPEDTIC PURPOSES 

At the present time very few doubt the therapeutio effect of the 
bismuth paste in old chronic sinuses and empyema. In our own 
series of 1100 cases treated at the North Chicago Hospital we have 
uBed the paste in practically every variety of chronic suppurations, 
such as sinuses resulting from spondylitis, hip-joint disease, tubercu- 
lous knee, ankle, shoulder, wrist-, and ribs; osteomyelitis in all parts 
of the osseous system, including the clavicle and fibula, which are 
extremely rare; further, in chronic suppurations of soft structures, 
such as sinuses after extirpation of kidney, broken-down tuberculous 
glands, rectal fistulee, and sinuses following laparotomies. The 
accessory sinuses of the head and the fistute of the alveolar process 
have also been treated by this method. Only fistulee of the gall- 
bladder, the pancreas, and those communicating with the cranial 
cavity have, for obvious reasons, not been treated. 

It is quite difficult to obtain statistics as to the extent of the use 
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of this method and the various sui^cal conditions in which it has 
been a^^lied, because the bulk of the cases come into the care of the 
general practitioner in the country, who treats them in his office or 
the patient's home, and thus only a small fraction of treated cases 
find their way into literature. Up to 1913 the following have made 
reports: 

Nuue No. or CUM ^StJSS?* 

OchsDer, Chicago iO tubercular aintu S6 

RidloD and BlaDch»rd 17 tubercular ainua 63 

Beck, K 0., Chicago 192 collective report M 

Robitscbek, MinneapoliB ' B tubercular Binns OS 

Don (Edinburgh) — tubercular Blnua 17 

HoMubach, Berlin 4 tubercular sinus 00 

DoUinger, Budapest 1« tubercular sinus 12^ 

Beck, J. C, Chicago 319 acceaaoiy ainuaeB 22 

Penaingtoii, Chicago 17 rectal Batuls 79 

Baer, Baltimore 12 tubercular sinus 33^ 

Bteni, Clevelatid 4 tubercular sinus 100 

Hteinman, Mauchen 6 tubercular siBUs 20 

Bogardus, U. 8. A. 1 tubercular sinus 100 

Vid&lcovich, Russia 2 «mp7ema 100 

NenuuKtff, St. Petersburg empyema 100 

Ochsncr, A. J., Chicago 14 empyema 85 

Beck, E. G., Chicago 11 empyema 82 

Ely, New York 14 tubercular sinus 48 

Hinee, Cincinnati 9 tubercular sinus 8S 

Cuthbertson, Chicago 1 intestinal Bstula 100 

Sandor, Sag., Budapest 2 otologii 100 

Heitz, Boyer, Morena, Paris 11 renal sinuses 73 

Zollings, Zurich 2S tubercular sinus M 

Schober, Philadelphia S tubercular sinus 80 

Qessner, New Orleans 4 tubercular sinus 60 

Scfamid, Vienna 15 tubercular sinus 30 

Rivera, Porto Rioo 8 tubercular sinus 76 

Qoror, K., Paris 3 tuberonlar empyema 80 

Reichelf elder, Washington 4 tubercular empyema 70 

Brandes, Kiel 29 all varieties of sinuses 70 

Beck, R., Chicago 68 alveolar sinuges 64 

Beck, R,, Chicago B empyema antrum M 

Collective reports from 19 dental sur- 
geons in U. S. A 39 alveolar sinuses 74 

Collective reports from 10 dental sur- 
geons in U. S. A 4 empyema antrum 100 

We note that the results are not the same in the hands of the 
different reporters. I believe I can explain the reason for the un- 
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equal results. During my viaita to variouB hospitajs in Amarioa 
and Europe I have had the chance to observe wh^ aome men have 
failed. I aball name some of the reasons. 

My brothers aod I have treated a group of casee in which the 
bismuth paste had been applied hy oUiers without success. This 
furnished the opportunity to study the causes of failure in a variety 
of most instructive cases. In some the cause of failure could not 
be explained. A case often healed after our first iujectic»i, whereas 
the same patient had been treated elsewhere by the same method 
without success. We could not tell whether faulty tedmic, unsuitable 
insbounents, or improper material was reepooMble for the failure. 

In other cases the causes of failure were quite apparent. Aside 
from the most common cause, namely, the presence of a sequestrum, 
we found foreign bodies. In one case, for example a metal probe 
iu the humerus ; in another, a rubber tubing within the medullary 
canal of the humerus, accidentally left in years before; then two 
rubber tubes within an old drained empyema cavity, etc These were 
causes which had prevented the paste from obliterating the suppura- 
tion. As soon as these foreign bodies were removed, the cure was 
almost spontaneous. 

The most common caus^ however, is the faulty technic and in- 
sufficient knowledge of the rules which have been laid down for 
the treatment. " How often do you iuject? " I am asked very fre- 
quently. The answer to this queetion is: "As often as you have 
failed to reach the focus of the disease.*' 

We must remember that a sinus or fistula is nothing more than 
a shrivelled abscess or abscesses. It leads from its opening on the 
skin or bowel to the place where the disease originated, and this 
focus of disease is oft^i at a considerable distance from the opening 
or openings of the sinus. It is, therefore, inconsistent to try to 
eradicate the suppuration by only dissecting the sinus tracts. With 
the radic^raphic reproductions of the labyrinths of sinuses before 
us, an attempt to dissect the same borders on the ridiculous. 

To find the root of the trouble and to eradicate it is the only 
rational method to pursue. If you find the focus from which the 
sinus originated, and disinfect it, in practically all instances the 
sinuses will close up. It is, iJierefore, essential that, when a fistula 
or sinus is injected with bismuth paste, the paste must reach the 
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focus of the diseaBO. If, throu^ f&ultj tecbnic this is not aooom- 
pliahed, one cannot expect reeults. The first injection ought, there- 
fore, produce the deeired result. If it does not, then we must assume 
that the paste has not found it^ way into all portions of the diseased 
tract, and we must try it again. It is a safe rule to wait at least one 
week. If the discharge changes its character from a purulent to 
serous, and the microscopic examinations of a slide and culture show 
that the secretion is sterile, we should not reinject: tJie sinus will 
usually close within a very short period. If, however, the dis(^rge 
continues to be purulent, and we find micro-organisms in it, then 
we should reinject at least two times a week. ' 

Most of these points were brought out with the evolution of this 
treatment, and throu^ application of one method to a large series 
of one class of cases. The hip-joint disease offers a greater oppor- 
tunity for illustration than any other, and I wish to relate what we , 
have learned from treating a series of 102 consecutive cases. 

We have made the following general observations: 

Virsi. — We have found that hip-joint disease, in its incipient 
stage, is too frequently diagnosed as rheumatism. Two-thirds of our 
cases gave the history of having been treated in the banning for 
rheumatism or sciatica. 

Second. — We have further noted that, when tbe disease had 
progressed to the stage of abscess formation, incision and drainage 
were, as a rule, employed, a method which, of course, is now generally 
condemned. 

Third. — We noted, also, that sacral tuberculosis or that of the 
sacro-iliac joint is frequently taken for hip-joint disease. We have 
met with five such cases. The reason for this mistake is explained 
by the similarity of the swelling and contracture of the limb chi the 
affected side, which we find in hip-joint cases. The radiogram in 
such cases is a deciding factor. This aid had been used in only two 
of these five cases previous to our examinations, and in these the 
pictures were not clear enou^ to make their interpretation possible. 
Two such cases I have cited under the head of diagnosis, and here 
I cite another exampla 

Tuberculosin of Soerum Mittaken and Treated for fHp-joint Disease. 
R. E., tbirtecD jears old, with tuberculous family histoT7, wm well until 
the age ol five, when a swelling ia hii left hip, posterior to the greater 
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trochanter, appeared. An abocesa raptured spontaneouslj and a eopioiu puru- 
lent diacharge peraiated for seven years, which greatly debilitated the boy. In 
July, 1808, he was g^ven the first injection of biamuth paate by Dr. Dabl, with 
whom I treated the case. The radiograph (Fig. 3) disclosed the fact that the 
abscess did not originate in the hip-joint, as one would suspect from the loea- 
Uon of the sinus, but that it communicated with the original focus in the 
sacrum by a narrow channel. Tliia case proved to be not only an interesting 
example of the diagnostic value of the bismuth paate, but it likewise credited 
the therapeutic account with a cure of which both the doctor and patient are 
justly proud. 

Fourth. — Another rather rare complicAtion occurred in four of 
our cases; uameilj, that the hip-joint disease produced a rectal 
fistula. I illustrate all four cases, but give only short histories of 
each. Tliese belong, of course, to the most severe type of joint de- 
struction in which the abscess has spread along the path of the fascia, 
usually tbrou^ the notch below the anteirior superior spine, then 
along the pelvic fascia toward the pararectal tissues, and there either 
opeoed into the rectum or around the anal opening. 

CasB 12. — Bip-joint Diaeate Cauting Intrareotat FUtuUt. 

T. S., a young lady, seventeen years old, developed a Epical hip-joint 
dlaeaae two years previously. After extensive destruction of the joint and 
shortening, two absceaseB formed and one opened above Poupart's ligament, the 
other on the anterior aspect of the thigh. She complained also of intrapelvic 
pain, constipation, and pain during urination. An examination of Uie rectum 
revealed an abscess high np in the rectum. Compressing the abacess would 
cause the escape of pus through both sinuses in her groin. The stereoradio- 
gram of the bismuth paste (Fig. 4) gives a very graphic picture of the abscess 
formation in the vicinity of Uie rectum. The abscess ruptured spontaneously 
into the rectum about three weeks later, and resulted in an intrarectal fistula. 
The final result in this ease was a complete cure, of the rectal sinus as wedl as 
the hip ainuses, and, aside from the shortening of the limb and impairment of 
motion, the patient is entirely well. 

Case 60. — Bip-joint Diteaae and Spinal Tubereviotu Caiuing Reotal and 
Anal FitiuUB. 

I. B., thirty-six years old, developed hip-joint and spinal tuberculosis at the 
age of nine years. After a number of years of conservative treatment, abscesses 
formed around both hips and lumbar region. Several of these were incised and 
some opened spontaneously, so that at the age of twenty she had ten dischai^ing 
sinuses about the hips and back. During the next ten years she had undergone 
a number of surgical operations, none of which was ol any avail. At the age of 
twenty-eight she joined the Christian Scientiste, and became a most devoted 
disciple of tluit cult, receiving their constant treatment for eight years. I saw 
her first in 1900; then she could not walk, but could manage to get out of her 
very low bed to urinate about every half hour, on account of a chronic cyititia. 

The cystitis was the result of a perforation of a sinus into the bladder. 
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One BiniLB perforated into the rectum and uiother about one inch from the aaftl 
opening. Here, then, we have a combioation of a hip and spinal tnberculoBis 
eaiuing a rectal as well as a Tesieal Sstula — a moat dietreseing combinatioa 
(Fig. 5). The biHUtuth treatment had the effect of cloeing both the rectal as well 
as the urinary fistuln, but several of the other Binuaea continued to discharge. 
The patient was soon able to be up and walk for blocks, and resumed her worship 
at the nearest Christian Science church. In all sinceri^ she attributed her im- 
proTement to her faith in Christian Science. In order not to hurt my feelings, 
she declared that I myself was a Christian Scientist, but was not aware of the 
fact. The flTial result I could not trace. 

Cass 6S. — Bip-joint Diteate Can*ing Anal FittuUi. 

B. D., aged eleven years, Ave months ago had a seven chill, fever, and a 
severe pain in the hip for three weeks. Abscess formed and ruptured one week 
later. Another abscess opened between the scrotum and anus tm days later. These 
kept on discharging profusely until he came to me in October, 19II. He was 
in an emaciated condition, hardly able to turn in bed, weighing only fifty-three 
pounds. The accompanying illustration, the radit^am of the injected sinuses 
(Fig. 6], gives more information than any deacription. This represents a very 
acute form of tubercular and mixed infection, which, as a rul^ is fatal. This 
case, however, improved upon the very first injection. He gained in weight at the 
rate of three pounds a week, and tO'd&y he walks, but has a slight discharge 
from the fistula. 

Cask 64. — Bip-joint Diieiue Oatuing RecUH and Anal Fitttila. 

Young man, twenty-ei^t years old, developed, at tbe age of eight, a bip- 
joint disease with an extensive destruction of hip-joint, consequent abscesses 
about the hip and one near the anal opening. For the post twenty years six 
sinuses kept on discharging profusely. I saw him first in 1911. Ba hod a 
shortening of the left leg o{ four inches, and all six sinuses discharged so pro- 
fusely that it required two dressings each day in order to preserve any semblance 
of cleanliness. Repeated injections of bismuth paste produced considerable im* 
provement; two sinuses closed, but the reroaining four continued to discharge 
moderate quantities of green pus. 

In Hay, 1013, he developed another painful abscess near the rectum. 1 
incised and injected the same, and found the network of sinuses and their 
communication with the bip-joint as shown in radiogram (Fig. 7). Since the last 
injection the patient gained fourteen pounds, but four sinuses still remain open. 
He reports that from time to time small pieces of bone are eliminated from tbe 



Tlie following case represents a more uncommcoL complication : 

Case 40. — Tuhenmioua Spondylitic with Sittleen VrinaiTf FUUila. 

J. 0., age twenty-five, suffered, at sge of seven, with pain in his right knee. 
A year later an abscess formed over the great trochanter, and shortly after more 
abscessee formed around the whole pelvis, all of which opened, and tbe final 
result vras twelve sinuses, all of them discharging pus mixed with urine. 

For the last seven years not a drop of urine was passed through the uietlira. 
In 1908 Dr. Steele, of St. Louis, curetted several of these sinuses. New abscesses 
formed, so that when he was referred to me he had sixteen urinary sinuses, his 
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right leg was fleied, uid bia hip ankjloaed. The entire pelvic r^on wu ia an 
acute eCEonatoua condition from the cvnatant Baturation of urine and pus. 

1 injected all flstuls at once with a 33 per cent, bismutii vaseline paite, and 
two hours later the patient paved, for the first time in seven jears, his urine 
through the natural channeL The urine, howev«r, contained a large percentage 
of pus and some of the paste. 

The radiogram (Fig. 8) exhibits a veritable labfriuth of sinuMS. The 
•iuusea b^^ to dose rapidly and ecsema was markedly improved, but a new 
trouble started: the patient developed a severe cystitis, which required frequent 
irrigation of bis bladder. Within two weeks eight sinuses were closed, the 
others markedly improved, and only one discharged a few drops of urine. In 
this condition be left my care and returned to St. Louis. The Qnal outcome ia 
not kDown to me. 

Another unusual case is tbe following; 

Case 46. — Hip-joint Diteaie Regniriiig Removal of th« Entire Femur. 

A, v., thirty-two years old. Uts illness dates back twelve years. Started 
with a severe pain in bis right knee. In this case hip-joint disease was at once 
diagnosed and limb immobilised. Six months later he had to submit to an 
operation on bis hip, and to another six months later, and all wounds healed 
primary. For five years all seemed well, when all at once abscesses appeared 
around the hip, and this time the head of the femur and its upper one-fourth 
was removed. The resulting sinnses would not heal, in spite of persistent treat- 
ment, for five years, and thus another operation for the removal of the entire 
femnr down to the condyles was periormed. All healed nicely except a small 
fistula in the groin. In November, 1908, he waa first examined by me, and I 
found that, although the entire femur from the condyles upward was absent, 
there was not so marked a shortening aa in other similar cases. The limb could 
be flexed on itself in the centre of the thigh to right angle. Although he was 
told that his limb would be useless without bony support, he would not permit 
its amputation, his reason being that some day snrgery might be so advanced 
as to be able to supplant a hone and make the limb useful. The radi<^am 
(Fig. 9) illustrates the condition present. The two parallel narrow strips running 
upward are n^eaerated strips of bone where some periosteum had been retained 
in the muscular channel after removing the femur. The sinus leads into the 
oavity of the acetabnlnm. I have been unable to close this little fistula, and for 
this reason hesitate to advise the transplantation of a femur until we succeed 
in closing the sinus. 

Fifth. — The acetabulum and ileum ; how often is it affected ? 

The aceUbulum is affected .in the majority of hip-joint cases. 
Barelj does it break through into the pelvis and allow the abscess to 
find its way into the pelvis, hut it does happen sometimes. We have 
one such case on record (see report of four cases of rectal fistula). 
The iliac bone is affected in about 5 per cent of the cases. 

I cite here a case in which the larger portion of the iliac bone 
was destroyed. 
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Case 90. — MUs M., sixteen years old, developed hip-joint diaeaM at the age 
of six. The process of destruction was so extensiye and rapid that it destroyed 
the entire head of the femur and soon involved the entire ischium of the pelvic 
bone. The destruction of the latter bone was so extensive that after a few yean 
there was rally the central part of that bone left. The outer margin of the iliac 
bone for about 1^ inches was destroyed, leaving only a ragged edge on its 
circumference. An abscess formed about eIx months after the incipient trouble; 
three sinuses resulted after the rupture and incision of same. There was a per- 
sisteot discbarge for nearly t«n years, the girl could not walk without crutches, 
and was in an emaciated condition. In April, 1913, the sinuses were injected, 
and proved that they all communicated and that within the acetabulum was a 
small cavi^, indicating that sequestra must be present (Fig. 10). I removed 
these sequestra by curetting through one of the sinuses, and subsequent injections 
produced a closure of all sinuses within a month. The girl gained rapidly in 
weight and ia able to walk without crutches. 

A case rmiarkable from many points of view is the following ; 

Casb 61. — Bip-joiM DUeaae with Coemitmg Pulmonary Tvberouloti*. 

t'. B., seventeen years old, was taken with pulmonary tuberculosis when 
fifteen years old. The affection was quite acute and caused a rapid decline in 
her health. To this was added a bip-joint disease. For one year the hip vras put 
in a cast and she was placed in the most favorable surroundings to restore her 
health, and was in charge of the best medical counsel. In spite of all this an 
abscess formed and was allowed to rupture qwntaneously. Secondary infection 
took place, and all that she had gained during the past year was lost, her weight 
having fallen from 125 pounds to 89 pounds. In this condition she was brou^t 
for treatment. The tuberculosis of her lung was still present, but from her de- 
scription it was somewhat improved. 

There were two sinuses about three inches apart, both in line of the 
Poupart's ligament. These sinuees discharged about two ounces of green pua 
every twenty-four hours. The injection of the paste and the radiograph (Fig. 11) 
disclosed a most interesting condition ; namely, that these two sinus opuiingB, 
while very near to one another, led into two dtlferent directions. One led to a 
coil of einuses within the pelvis underneath the iliac fascia, while the other led 
into an abscess along the fascia lata. This demonstrated to us that, no matter 
how near together two openings of sinuses are, they do not necessarily 
communicate. 

In the absence of the radiographic guide one would be tfinipt«d 
to unite theee two openings when operating, which, of coarse^ would 
be entirely wrong. 

The therapeutic result in this case was most unusual. The pus 
dischai^ changed into a serous witJiiu twenty-four hours, and fnHn 
this time on the patient gained at the rate of from four to eleren and 
one-half pounds each week, until she had gained forty-ei^t pounds 
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wiAin two months. Both sinuses closed, and, what was more iwnark- 
able, ^e had lost all signs of her pulmonary tuberculosis. Last 
November, two years after cloeure of sinueee, I invited her to 
appear before the Surgical Congrees in Chicago, and, to my surprise, 
she came with her husband, having married in the meantime. This 
case is instructive for many reasons: 

First. — It is rare that active pulmonary disease coexists with 
bony tuberculosis. In my experience of about 450 cases of tubercu- 
lous joint diseases, I remember but three cases in which I could 
find an extensive coexisting, active, pulmonary affection. I have 
found evidence of a healed-out tuberculosis of the lung in some of ihe 
cases by taking stereoecbpic radiograms of tiieir chests, but the active 
type is rare. In fact, tuberculosis of joints seems to protect one against 
the pulmonary. Why did the pulmonary tuberculosis cease when the 
local condititm in the hip was cured ? This is a laige subject and I 
oannot go into it iu this paper, but I have sufficient data, clinical 
as well as experimental, to offer an explanation, which I shall report 
in the near future. 

These cases cited are, of course, the more unusual typee. The 
bulk of the hip-joint cases where they have reached the point of 
sinus formation have one to five inches shortening, a tipped pelvis, 
and three to four sinuses. The openings are usually distributed aa 
follows: one just below Poupart's ligament internal to the iliac 
vessels, another along the external border of the gluteus maximus, 
and a third just below the greater trochanter. Once in a while 
another sinus opens near the sacro-iliac synchondrosis. 

We have noted that after the joint was closed in a patient who 
for years could not carry his weight on the diseased limb, on account 
of the acute pain in the joint, and who was obliged to use crutches, he 
could walk without pain, and we have in most instances allowed the 
patients to discard the crutches. In 1909 I ^owed at the North Side 
branch of the Chicago Medical Society four such children in whom 
I had recently closed suppurating sinuses and allowed them to walk 
without crutches. I maintain that after several years' standing 
the tuberculous focus had been extinguished and diat the secondary 
infection was all that affected the child. In none of these four cases 
has there been any recurrence since 1909. 
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This procedure consists in Uie opening of cold absceeses and in- 
jecting tliem at once with a 10 per cent bismutli paste, witlioat 
Buturiog the opening or introducing a drain (see Fig. 12). The 
quantity used depends upon the size of the abeceaa, but ^oold not 
exceed 100 gramines, because in these fresh abscess walls absorption 
of bismuth is apt to take place more rapidly and cause bismuth 
poisoning. 

We have treated with this method 110 cases, of which three are 
of the hip, and have made the foUowing observations: 

(a) That in practically all cases we could prevent a secondary 
infection. 

(6) That tie creamy pus upon opening the abscess was changed 
into a straw-colored fluid within three or four days after injection. 

(c) That 90 per cent, of all cases thus treated closed within three 
weeks after incision and injection, 

The preference to the bismuth over other modifying subatanoee 
was given for the following reasons: 

1. The paste is injected through a small incision instead of using 
a trocar, and thus the possibility of missing the abscess is eliminated. 

2. By discarding the aspirating needle the danger of injuring 
underlying vital structures is avoided. 

3. Throng^ au incision it is possible to evacuate the larger dumps 
of the tuberculous debris, which could not pass through the aspirating 
needle. 

4. The thick paste within ihe cavity will allow the escape of 
secretions along the walls of the abscess, but secondary infection is 
preveoited. 

5. Injections of other modifying fluids must, as a rule, be re- 
peated, while with the paste the first injection usually attains the 
desired result 

6. The injection of bismuth paste is neither painful nor irritat- 
ing. It is injected in a warm, semi-liquid state, and remains l(»ig 
enough in contact with the diseased tissues to produce its thera- 
peutic effect The vehicle (vaseline) doee not macerate the walls of 
the abscess. Tosdc effects from bismuth subnitrate can easily be 
prevented. 
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The only danger which has been advanced is the poeeibility of 
biHinuth poisoning. My brothers and myself are fortunate in not 
having had a single fatal case in our series of 1100 casee. I met 
with the symptoiDS in one case of empyema treated during the in- 
fancy of this treatment, and was able to check the prt^^ress and save 
the patient. This case was reported by me in the Journal of the 
American Medical Association, January 8, 1909, and is the first case 
on record. I then warned the profession against the indiscriminate 
use of the paste. It is fortunate that most of theee accidents were at 
once reported in the literature; this has put on guard those who 
thought that bismuth was an entirely harmless sabstanoe. It must 
have had a very salutary effect, because nearly all die casee of 
poisoning occurred in the first two years, 1908 end 1909. 

It is gratifying to know that the poisoning can be prevented, and 
if it accidentally occurs and is discovered, it can be checked b^ore 
it causes irreparable damage. 

PREVENTION OF BISMUTH POIBONIHO 

The prevention consists of not allowing large qnantitiee of the 
paste to remain in the body for absorption. Should the symptoms 
appear, the paste must be removed by washing out the cavi^ with 
warm olive oiL The sterile oil is injected and retained from twelve 
to twenty-four hours, in order to produce an emulsion, which should 
be withdrawn by means of suction. After its removal all symptoms 
will promptly disappear. Scraping out the paste with a scoop is a 
dangerous procedure, because it opens freeb channels for absorption. 

The following case illustrates the prevention of bismuth 
poisoning; 

K. W., aged thirty-three, fell from ft horse at the age of fifteen, injuring 
his left hip. Three months later an abscess developed, which ntpttired spon- 
taneonsl^. Within h year the limb shortened four and one-half inches, uid five 
sinuses abovt tbe hip developed and persisted in discharging pus the next 
seventeen yeaiB. In the fall of 1908 the bismuth injections were begun at his 
home. The first few injections were made 1^ his physician, and Uiereafter (he 
living in a rural district) the treatment had to be continued at home by the 
patient's wife. She " faithfully " injected every day, and after thirty days he 
developed typical signs of bismuth absorption; namely, blue qlcers of the gums, 
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beadkcbe, loes of weight, etc The radiograpb demonstratee thkt enormoiu 
quantities of paste b&ve accunmlatcd in pelvic cavities, with no outlet for their 
return, and thus their absorption. 

The Binusea were immediately washed out with warm olive oil, and within 
twenty-four hours nearly all the paste was withdrawn by me^na of a snctioa 
pump. Symptoms of bismuth poisoning subsided within four days, but the 
sinuses continued to discharge. Four weeks later I injected 30 grammes of 
paste. The secretion changed from that of pus to serum, and two wedu later Uu 
sinuses closed. 

In conclusion, I wish tc say that, after we have perfected this 
method to its hi^eet d^ree, there will still remain some cases which 
will not yield to this or any otiier treatment, and our aim should 
therefore be directed to tlie prevention rather than the cure of this 
most disastrous condition, the destruction of the hip by tuberculosis. 
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THE SURGICAL TREATMENT OF GALL-STONES: THE 
INADVISABILITY OF UNDERTAKING SURGICAL 
OPERATIONS WITHOUT THE CONSENT OF THE 
PATIENT • 

BY LOUIS FRANK, U.D. 

Professor of Abdomiiul uid Pelvic Surgery In the UnWeruty of Louierille, 

Medical Department; Surgeon to the LouiBville Hospital, Louiirllle, 

Kentnelg' 



While the field of biliary surgery is not new, as surgery goes, it is 
comparatively recent as r^ards actual time. Early in my professional 
career surgical intervention for ihe relief of biliary calculi was rare 
and in tbese rare instancee in vt^uoh surgeiy was invoked exploration 
extended no farther than the gall-bladder ! At that time it was deemed 
advisable to do a " two^tage " operation i tbe viacns was stitohed to 
the peritoneum at the first sitting then incised and evacuated of its 
contents three or four days later after firm attachments had formed, 
the gttieral cavity being thus seeurely isolated. With the development 
of bacteriology and asepsis, and a fuller appreciation of listeriau prin- 
ciples, the operation was completed in one stage ; but the technic was 
imperfect, in that the gall-bladder was stitdied to the fascia, which 
frequently produced painful ctHidition% oftentimes a permanent 
fistula. 

As a result of the classical work of Naunyn upon the cause and 
patholc^ of gall-stones, and the studies of Riedel, Mayo Robwm, 
Brockbank, Mayo, Deaver, Eichardson, ei ai., the develofonent of sur- 
gical resources for the permanent cure of biliary disease was rapid, and 
has now been well-nigh perfected. But, has the last word been said t 

It has always seeaned to me that the diagnosis of disease and a thor- 
ough appreciation of the pathology actually and potentially present are 
of far greater importance than the purely medianical part of surgery. 
The latter may be perfected upon the lower animals or cadavers, but 
to elicit histories which are of value, to correlate and adjust symptoma- 
tology and clinical findings, requires painstaking study, kem obser- 
vation, and an ability to interpret and analyze ascertained facts which 

* Clinieal lecture delivered at the LouiavUle City Hoepital before the wnlor 
elsM of the University of Louisville, HedioaJ Department, 

Vol. II. Ser. 24—12 177 
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can be acquired ooty by ezteneire obBerratioii in the sick-room, at die 
operating table, and at necropsy; and alongside of operative skill and 
dexterity must be placed sui^cal judgment, difficult aud sometimes 
impossible of acquirement, something whidi cannot be taught, which 
largely depends upon temperament, and is, iu a measure, inherent in 
the individual. 

The pathology of gall-bladder disease as presented on the operating 
table may b^ and not infrequently is, bo extensiTe as to baffie the 
most experienoed, calling for quick decision, extreme patience, and 
laborious wo^, and requiring an after-treatmrait so different fnna the 
ordinary routine that the least error in management — just as an 
error in the selection of certain cases demanding postponement of 
operative intervention — may result moat disastrously. 

That operations ior calculi of the choledochns tract are always 
easy, the most satisfactory to surgeon and {Atient, or the safest in the 
entire dmnain of abdominal surgery, are statements often made, which, 
while applicable to the majority of a certain class of cases (tJion^ not 
all), are subject to much modification in many instances, and to 
absolute contradiction in some I From a considerable experience I am 
tree to say that some of the most difficult, complicated, and dangerous 
operations, the outcome of which has not always been entirely satisfac- 
tory to either myself, the patient^ or the family, have been those under- 
taken for the relief of biliaiy disease. 

As a basis for these remarks the notes of our last 100 cases of 
cholecystostcnny and other operations upon the bile-passagea during 
the same period have been used, and for the purpose of discussion 
these may be divided into five groups : 

(1) Cholecystitis witi or without calculi, including the acute, 
suppurating, and gangrenous types. 

(2) Stone in the gall-bladder without cystic duct or common duct 
obstruction, and with no acute infection. 

(3) Cystic duct calculus obstruction with or without stone in 
the gall-bladder, and without acute cholecystitis. 

(4) Commcn duct obstruction with or without atone in the cystic 
duct or in the gall-bladder. 

(6) Stone in the common duct acdMupanied by acute hemorrhagie 
pancreatiUs, this being indaded merely to illustrate one of the sequelee 
of biliary calculi. 
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First. — In acute empyema of the gall-bladder wiUiont calculi tie 
cystic duct becomes obstructed as a result of swelling of the mucosa 
and round-oell infiltration of its walls from bacterial invasion ; there- 
fore, the surgical treatm^t should allow ample time for the subsidence 
of this inflammatioQ of the interstitial stmotures. In my experience 
the unforeseen and unexpected relighting of preexisting infection has 
occurred in only one instance, though I have olwerved quite a number 
of casee of empyema of the gall-bladder with infected walls and im- 
paired circulation, all of which were drained for periods varying from 
four to ten we^. The most striking fact in this group has be^i 
the low death rate following cholecystostomy, r^rdless of the con- 
dition of the gall-bladder or the nature of its contente. Equally 
good results have been obtained in, badly-infected cases, either with 
or without calculi — in the presence of localized peritonitis with plastic 
exudate — in both the adherent and the free gall-bladder. 

While I do not desire to discuss the particular technic of operation 
in this group of cases, I will state that the beet results can be obtained 
only by (a) the most careful attenti<«i to detail, by (fe) the absolute 
prevention of peritoneal soiling, by (c) the careful suturing of the 
gall-bladder, by (d) the proper placing of the biliary drainage tube, 
and by (e) drainage of the renal and hepatioo-duodeual fossa if there 
be the least suspicion of escape of the gall-bladder contents into 
the peritoneal cavity. The rule, " When in doubt drain," must here 
be adopted. We must never lose sight of the fact that we are close 
to the large lymph-spaces of the diaphragm, and that absorption takes 
place in the upper abdomen too rapidly for the peritoneum to throw out 
a protective wall of lymph and isolate the area. 

I have never found it necessary completely to remove the galt- 
bladdetr either for gangrene or for acute infection. My practice has 
been to preserve as much of the viseus as possible after excising the 
gangrenous areas ; i.6., the gall-bladder has been resected to a greater 
or lees extent, the defect closed by Lembert suturee in two tows, the 
gall-bladder drained, and the area surrounding it drained or protected 
by coffer-damming with gauze or, better still, with gauze and rubber 
dam. It is acute infection which invades the wall slowly, — giving 
Nature time to form protective adhesions of the stomach, duodenum, 
colon, omentum, etc., — ^that causes the patient to return subsequent 
to operation, complaining of incomplete relief, or even jaundice, 
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although all etonee have been removed. Two audi cases were encoun- 
tered in the series meiiti<»ied where aecondary operation was neces- 
sary for oomplete relief. While it would eeem, from all that has been 
said and the many papers publi^ed, that in gall-bladder infection 
witliout stone, or even with calculi, prc^r drainage would afford Hie 
most satisfactory relief to the individual, cases have been observed 
in which this was not true ; and this type is one that may cause subse- 
quent trouble for the surgeon and be far f Kan satisfactory to the patient 
and the family. 

The two cases in, which secondary operation was required occurred 
in prominent citizens of this State. The first case (No. 1S37) — and 
these cases are mentioned not only because they directly bear on the 
subject, but because frequently more can be learned from the citation 
of cases than from a merely didactio ezpoeitiou of a subject — ^was a 
prominent member of the bar, a judge of the Supreme Court, who pre- 
sented a cholelithiasis for which he had been under treatment for five 
or six yeara with the mistaken diagnosis of gastritis. And it may be 
said, en passant, that liie majority of patients with biliary disease 
who come to operation have been treated for longer or shorter periods 
for " digestive disturbances " diagnosticated as either dyspepsia, indi- 
gestion, gastritis, or by some other meaningless term I I bad in mind 
such diagnoses when speaking of Hie necessity for careful examination 
and diagnostic ability. This patient, after bis five years of treatment, 
presented an acute obstruction of the cystic duct, the diagnosis having 
been made by his family physician of this city, and not by the specialist 
who had previously had him under treatment for the time stated. The 
family physician. Doctor Hill, who referred the patient to me, had 
believed for some time that the Judge had a gall-stone; but, notwith- 
standing this fact, one of our ci^ specialists had made a diagnosis of 
gastritis, and bad kept him persistently and continuously under treab- 
ment for the period mentioned. During the attack of acute obstruction 
Doctor Hill induced the patient to consult a sut^eon, and brought him 
to me; at this time he presented, as shown by subsequent operation, 
which verified Doctor Hill's diagnosis, an acute empyema due to a 
stone in the cystic duct which obstructed the outflow from the gall- 
bladder. The stone was removed, drainage was instituted, and, de- 
spite tlie fact that this patient had a very hig^ arterial tension and 
chronic interstitial nephritis with the usual accompanying symptoms, 
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he tnade a complete and afttisfactory recovery, being diamiased from the 
hospital at the end of t^ree weeks. Subsequent to bia dismissal there 
was a reciurecce of pain, similar to that from which he had pre- 
viously suffered, and he derdoped profound jaundice which lasted 
for two weeks and necessitated the reopening of his gall-bladder 
throu^ the old incision, which was done without an aiuesthetia After 
closure of this incision he had another attack of jaundice, which sub- 
sided under active puliation, since which time he has had no further 
trouble, and it is thought will have none. This is mentioned as ime 
of the cases which may not be fnon every standpoint satisfactory. 

The second case (No. 1359), operated upon about the same time as 
No. 1337, was a Congressman from this State who presented acute sup- 
purative cholecystitis due to calculus obstruction of the cystic duet 
At the operation many soft, irregularly-faceted calculi were removed, 
and the gall-bladder drained. He remained in the hoepital for two 
weelis, the drainage tube bedug in aitu. at the time of his diamissaL 
Recovery was apparently complete, but after returning to Washington 
he began again to suffer pain, and, although he had previously never 
had jaundice, he now became icteric, and returned to me about a year 
after his first operation distinctly yellow, and complaining of painful 
symptoms similar to those from which he suffered before the operation. 
A second' operation was performed. Numerous adhesions were found 
about his gall-bladder; these extended to the junction of the cystic 
and common duct, making traction upon the same, and thus producing 
obstruction with jaundice. These adhesions were detadied, and the 
bile tract thoroughly palpated, but no further (overlooked) atones 
were found. A lai^ piece of rubber dam was placed between the 
biliary tract and the adjacent intestines, and the wound closed. This 
rubber dam was removed six or eight days later, since which time 
he has had absolutely no trouble, has passed dirough an active and 
successful campaign, and is now busily engaged with his duties in 
Washington. 

In studying these two cases retrospectively I can not see that a 
different mode of treatment or anything which might have been done 
would have altered the subsequent history and eourae, aa presented 
by the clinical pictures. Both were considered li^t oases, although 
both presented an active localized peritonitis of recent development 
around the gall-bladder. In both the general perit<»ieal cavity was 
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drained, ae is usual in such cases. NeitlieT had any difficulty or dis- 
turbance during conraleecenc^ both leaving the hospital in the usual 
time. That thej were perfectly eatisfaotoiy to the operator, to the 
patient, to the family, or to tbe family physician, I do not beliere. 
And, aa stated, a second stay in the hoepital, wiHi a major operation 
upon ODB and minor operation upon tlie other, was neoessaiy before 
entire relief was obtained. 

Second. — Of this group it can be truly said that all of the cases 
were satisfactory in every respect, although even here there may 
oceaaionally be unexpected results whidi do not entirely coincide 
wili our prognostications previoiia to operation. There have been no 
casw in this group in which we have been disappointed, nor any 
in whii^ the patient has not realized all that had been promised; 
but a condition may well b© conceived in which an infection avr- 
rounding the gall-bladder mi{|^t make necessary tbe extensive strip- 
ping of adhesions, and in which, drainage not having been thorough, 
either angulation of the common duct or subsequent adhesions might 
cause much discomfort to tbe patient and perturbation to the surgeon. 

In the February, 1913, number of Annals of Surgery, Stetten re- 
ports such a case vrith angulation at the junction of the hepatic and 
common ducts after cholecystostomy which simulated common duct 
obstruction, and necessitated a second operation. The author men- 
tions the fact that Kehr attributes this cranplication to faulty techuic 
in the operation, but I agree with the author that it is possible to get 
this result without fault in the technic f r(«n the standpoint of drainage, 
and it may be due, as he says, to the operation per se.. £dLr believes 
this sequel to follow too great tension on the gaU-Uadder in attaching 
it to the abdominal waU ; but if tbe method which we have been using 
for the past ten or twelve years be employed, viz. , of fixing a tube in the 
duct and inverting the gall-bladder around tJie tube by what might 
be termed a Lembert puree-string suture, traction on the gall-bladder 
cannot possibly ensoe^ and in the cases meationed in whidi this method 
was utilized there was obstruction notwithatanding. 

In discussing cholecystostomy, even the simplest and most im- 
complicated cases, I would again call attention to tbe fact that tiie 
incision should be amply large to permit the introduction of the 
entire hand within the abdomen, and the complete palpation not only 
of the gall-bladder but of the cystic and common ducts. No operaticai 
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upon the gall-bladder ia complete until this is done. Even wit^ 
manual palpation through a. Bufficientlj large incieion, enlarged glands 
may sometimes be mistaken for calculi resident in the ducts, and vice 
versa. In <»ie of our last cases, a patient of Dootor Buckner, of 
Shelbyrille, from whom 66 calculi were removed, it was etill be- 
lieved at the conclusion of the operaUcm that there was a stone, possibly 
in the cystic duct. Not finding the calculus with a scoop after careful 
sounding of the dilated duct, and being unable by manipulation to 
retom it to t^e gall-bladder, the area was more completely exposed, 
when, on inspection, it was found that the supposed stone was an 
enlaced lymphatic gland 1 The operation had been prolonged (not 
unnecessarily, we think) some twenty minutes in tiie effort to demon- 
strate that there were no ot^er caicali present before closing the inci- 
sion. It should be insisted upon that, not only in choleoystostomy for 
stonee but in operations for calculi in any portion of the bile tract, 
imless it be in the h^>atic ducts, the operation is not complete until . 
every stone has beeoi removed. It is the failure to do this wlu(di has led 
to l^e supposition of the re-formation of calculi, i.e., to the belief 
that tiiey form subaequent to operation. In the rather lai^e number 
of cases that have come under my observation recurrent stone in the 
gall-bladder has never been known. Secondary formation of stone is 
due either to imperfect and improper suturing about the choledochus 
tract, in that the suture is passed into the lumeoi of the duct or the 
gall-bladder, or to incomplete removal of the calcidi. For the satis- 
faction of tiie patieoit and for one's own peace of mind it is, therefore, 
better in doubtful cases somewhat to prolcmg the operation and make 
assurance doubly sure, — in fact, a certainty, — rather than to take the 
patient off the table sooner and have subsequent trouble from this 
source. Granting proper introduction of the suture, all recurrent 
stones are overlooked ones remaining f r(«n a previous operation. 

Third. — Cystic duet obstruction from calculi, with or without 
stones in the gall-bladder, is quite a different propositicni from that of 
the cases in group two. Some of the cases of cystic duct obstruction 
mi^t fall into group one, but we now have in mind cases of cystic duct 
obstructi(Hi without suppurative cholecystitis, and in this class we 
believe cholecystectomy is most frequently demanded. The reason 
for this belief is the fact that stones long existent in the cystic duct not 
infrequentiy produce sudii changes by erosion and chronic infection of 
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the walls of the ctystic duct that aubeequent to removal of the calculi 
contraotore ensuee, and that pea-maneut cicatricial obetmctitMi is tiie 
reeult. In such inatauoee the fistula does not clos^ the usual history 
being that, notwithstanding the cessation of the dischai^ of bile, the 
fistula continue to pour out more or less mucus, to the great annoy- 
ance of the individual. I do not say that no other cases of cystic duct 
obstruction demand cholecystectomy, but in my experience it has been 
in this class diat the gall-bladder has usually been removed. If ihe 
obstructim ie recent and the calculus laig^ cholecystectomy has not 
been demanded, as a rul& 

As to the tecbnie of the operation little need be said. Absorbable 
material should be «nployed for ligating the duct, and a cigarette 
drain adjoin the stumpy which, if possible, should always be inverted. 
In eeveral cases in which it was thou^t cholei^tectomy would not be 
necessaiy, a mucous fistula persisted for some months, but our judg- 
ment in these cases was finally vindicated by closure of the fistulse, 
without subeeqneot troubla 

One such case was that of Mr. S. (No. 10S3), who was referred 
to me by Doctors Weidner and South on account of constant pain in 
the umbilical region. He presented scane symptoms referable to the 
gall-bladder, and during an operation for the cure of an umbilical 
hernia, which was the chief cause of his disocMnfort^ several calculi were 
found in the gall-bladder, and were r^noved. The fistula persisted 
for six or seven months after the operaticm; but, notwithstanding 
the fact that the discharge was moat of the time entirely of mucus, 
that bile had drained freely, and that occasionally there was Btaining 
of the dischai^ with bile, it was believed that the constriction would 
finally open, as it did, after which the fistula rapidly healed. Since 
then the patient has continued in good health. 

The discussion of cystic duct calculi would be incomplete without 
refermoe to one other feature, which applies not <mly to Uie cystic duct 
but also to the common duct, i.e., the crushing c^ the stone before 
removal. It is bdieved that, even if a calculus has been crudied, it is 
impossible to remove all the particles ; and if the crushing has been 
unintentional, it is best to remove both the gall-bladder and the duct. 
That the calculus should ever be crushed intentionally and deliberately 
we do not believe, — in fact, to crush a stone in edther of the ducts does 
not conduce to the beet results, since there will almoet certainly be 



)vGoO'^lc 



SUBOICAL TBSATlfBRT OP QAIX-STONEB 185 

re-fonnation of the calouli, necesaitatdng another operation. In mj 
cases of cholet^tdctomy not a single death has occurred. 

One result of cystic duct obstruction maj be rupture of the gall- 
bladder. I have obeerved two such casee, in both of whidi c(»nplete 
recovery took place following prolonged drainage after removing all 
calculi, including the obstructing atone. One was referred to me by 
Doctor Weidner (No. 1481), the other (No. 1216) had bem eeeax by 
a practitioner and also by a surgeon, both of whom diagnosed bepatio 
cirrhosia. The patient not only had calculi in tlie cystic duct, but com- 
mon duct obstruction due to a tremendous inflammatory exudate 
about the gastrohepatic omentum. In. both cases operation was under- 
taken as a dernier ressort. 

Fourth. — To group four belong the worst dass of casee, from the 
standpoint of prognosis, with whidi the surgeon has to deal. During 
the time that the 100 cases of simple cholecystoetomy came to opera- 
tion we bad 28 cases of stone in the common duct, in 26 of which chole- 
dochotomy was performed, and of these 28 cases five died, three of 
them in unemic coma. One had suffered from jaundice since April, 
1909, the operation being performed in April, 1912, so that s period 
of three years bad elapsed, during which there was obstruction of the 
common duct 

Another case with common duct obstruction (No. 923) came to me 
subsequent to two previous operations performed in New Albany, 
Indiana, — by whom I do not know. At the first operation the gall- 
bladder was merely drained after removal of the calculi. I do not 
know what was done at the second operation, but no benefit was 
derived, the jaundice continued, and the fistula did not closa After 
opraiing the abdomen muc^ difficulty was experienced in freeing the 
gall-bladder and ducts, a calculus being finally located in the cnnmon 
duct near ih.e duodentmi. In manipulating this stone, or, at least, 
while holding it between tlie thumb and finger preparatoty to incising 
the duct, it slipped into the duodenum. Closure of the incision 
was followed by rapid recovery and complete healing of the fstula, 
since which time the patient has passed bile in the stools, has had no 
jaundice, and is again able to earn her living as a seamstress. 

Another case of common duet olwtniction (No. 1411) waa (gr- 
ated upon about the same time as No. 1431. The woman had been 
jaundiced for six months prior to tbe operation, and had attacks 
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of biliary colic for ei^terai mouths. She was referred to me bj 
Doctor H. F. Taylor, of Maogum, Kentacky. Operatim revealed 
but one calculus, not faceted, and dark green in oolor. Following 
drainage with the tube, suture of the duct, and cigarette drainage 
outside, she made a rapid reoorerj, leaving the hospital within three 
weeks. 

The next case (No. 1651), also one of ccHnmcm duct obstruction, is 
interesting for the reason that 15 years previous to coming under 
my observation the patient had passed twelve faceted calculi from the 
boweL She had, however, never been perfectly well during this 
period, but had suffered with isdigefttion and "stomach trouble," for 
which she bad been under the treatment of a gastro-enteric specialist 
During a visit to French Lick Springs, Indiana, where she had been 
advised to go on account of her gastric disturbance, she developed 
jaundice, chills, and fever. Betuming to Louisville, she came under 
my observation, having been referred to me by Doctor Weidner, who 
saw her at that time. She was kept in the hospital for ten days or two 
weeks until all fever had disappeared, and was then <^rated upon, a 
stone being found in the common duct I have in my collection the 
calculus which was removed from the common duct, also a faceted 
stone presented to me by the patient as one of tiie twelve passed 
16 years ago. This case is reported as illustrating the fact that^ 
although a number of stones may have been passed via the bowel, this 
is no assurance that calculi may not persist in the bile passage^ nor ia 
it an argument against operative procedure, provided the patient pre- 
sents sympttMus referable to this region, be they digestive or otherwise. 

Among the common duct cases I wish also to cite oae (No. 1666), 
a patient 36 years of age, referred to me by Doctor Demaree, of 
Frankfort, Kentucky, as illustrating what should and can be done in a 
certain type of cases by proper treatment. This woman when brouj^t 
to the hospital was delirious, with high fever, repeated chills, and 
marked jaundice. After a number of days her temperature declined 
to normal, the chills disappeared, and the jaundice subsided 8<Hne- 
what There were marked renal changes, with albumin and casts in 
the urine. Under flushing of the kidneys and purgation ihs condition 
improved sufficiently to permit operation, which was performed under 
gas aniesthesia by the anoci-association method of Crile. Ninety-one 
calculi were removed from the gall-bladder and one frtsn the common 
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duet, af t«r which she made a rapid reooreiy, returning hcnne relieved 
two weeks after the operatitm. 

In Biunzoarizing, as baa been previously indicated, it 18 not difficult 
to understand that trouble may be encountered in handling some casee 
of gall-stones. It is also evident, from the standpoint of mortality, 
that the unfavorable cases are among those of common, duct obstruction. 
This is due to several Teasone : Sooa after Hub obBtructiou forma the 
majority of these patients have an irritative nephritis, or an exacer- 
bation of a preexisting nephritis, and in my ezperienoe the larger 
percentage of common duct cases oooor in persons over 40 years of age. 
In addition there may be a cholangeitis, manifested by chills and high 
temperature accompanying the jaundice. 

Patients with common duct obstruction from calculi, who present 
rigors and high temperature in addition to jaundice, are not good 
surgical risks, and dtiring this stage of the disease operation should 
never be performed. It is in this type of caaes that Eehr, as men- 
tioned in his woi^ and as stated by Murphy, had a mortality of 90 per 
cent. From correspondence with numerous surgeons I have found 
that they do not operate during this stage, and the opinion prevails 
among them that surgical intenrention at this period would be followed 
by an exceedingly high mortality, — as espreesed by my various corre- 
spondents, varying from 30 to 60 per cent It is obvious that in 
these individuals operation should be postponed, and practically all 
of them can be safely tided over, under suitable treatment, to a non- 
septio interval. By this interval I mean a period when, as the result 
of the damming of bile behind the st^me, the ova>diBtention gradually 
loosens it in the duct and it floats upward, permittiDg the escape of 
the infected septic bilioiy secretion, after i^cli thue is not only sub- 
sidence of the jaundice but disappearance of the rigors and fever. 
At this time when the cholangeitis is quiescent, so to speak, and the 
jaundice has partially subsided, operation can be performed with the 
least danger to the patient But even under these circtuustancee the 
mortality is always decidedly higher than that following operations 
performed for stone elsewhere in the choledochus tract ; it may vary 
from 5 to 20 per cent., depending upon the operator and the con- 
dition of the patient. In a study of the mortality following surgical 
operations for common duct obstruction it is impossible to take all the 
CBsea as they come serioHm, and draw any deductions which might 
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be coDfiidered final, since those witli kidney disease, vascular ohaogeB, 
and who are advanced in years, will always show a hif^ier mortality 
tiian younger individuals; similarly, cholangeilds a not favtmible to 
the lower mortality. 

I have mentioned previously the reaaooB for not crnalung a 
calculus in the cystic or common duoL Even though the oommon duct 
be opened for removal of the stone which has berai crushed, it is almost 
impoeeible to remove all the fragm^raitB, and calculi will re-foim either 
here or in the hepatic duct. It is preposterous to talk of removal via 
the gall-bladder of oommon dnct atcmes which have been crashed. 
One has only to bear in mind the anat<Hny of the cystic duct to appre- 
ciate the utter futiHty of attempting the removal with a scoop of a 
calculus in toio, crushed or otherwise, by this route. Notwithstanding 
this sdf-evident fact^ we read in the literature of the day that stmies 
are removed by a sooop, with or without previous crushing from the 
common duct through an incision into the gall-bladder t 

Fifth. — During that period of time in which the 100 cases of 
cholecystitis came under my observation I saw five cases of acute 
hemorrhagic pancreatitis in which the presence of biliary calcuK was 
demonstrated at the operation. These are here mentioned because the 
operation for relief of the pathology consisted in part of gall-bladder 
drainaga In three of the cases the diagnosis of the dominant disease 
was made before operation. These cases are also interesting from 
an etiological standpoint, and as an argument for operation in gall- 
bladder disease as a means of preventing panoreatitia of the acute and 
hemorrhagic type^ the outcome of which is so generally iatal. This ia 
a large percentage of casea of acute hemorriiagic pancreatitis to have 
been observed in a seoiee of 142 consecutive (^>erati(His oa the biliary 
tract, and this group is doubly interesting because it doee not nearly 
represent the usual infrequemcy of this disease^ Moreover, it ie a 
very strong argument against a statistical study of the cases of one 
man, as he may, and perchance does, see an extraordinarily large 
number of one type of cases in his practice, while another with equal 
or Iftiger exp^ence may not encounter any (or few) of this par- 
ticular daas. 

Chronic pancreatitis has not infrequently been noted in our opera- 
tions for chrtmic biliary disease, but this observation has become so 
comm<m since Bobson called attention thereto^ and since our per^ 
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oeptioQ of the relatiooship of the bile^uct to tlie pancreas and tbe 
pancreatic ducts, that discussion will not be extended along these 
linee at this tima In thi^ connection, however, it must be iterated 
that the possibility of acute pancreatic disturbances, often with fatal 
termination, should be borne in mind whenever, a diagnosia of gall- 
stones having been made, delay in their operative removal is advised, 
consented to, or at the patient's solicitation concurred in. Further^ 
more, it should be rem^nbered that chronic disturbances of the pan- 
creatic function resulting from prolonged choledochus disease are not 
always immediately nor completely relieved by biliary drainage. As 
already stated, however, this phase of tiie subject cannot be pursued 
further. 

It would not be fair to conclude t^is paper without mention of 
the deaths in tiie series of 100 cholecystoetomies, and I tlierefore cite 
the two following cases, — ^the only ones in this series, — as showing 
that even choleeystostomy is not without danger, and that we (as 
others) have had our fatalities. 

Case No. 491 was one of chronic cholecystitis with multiple cal- 
culi, c^rated upon under ether anEestheeia, notwithstanding the 
presence of albumin and caste in the urine. It was believed that the 
kidneiy function would continue, as preliminary tests revealed no 
marked impairment of excretory function nor marked diminution oi 
the urea output. On the fourth day after operation the patient began 
to hiocou^, the urine to decrease in quantity, and, in spite of ener- 
getic efforts to reestablish normal function and to lighten the labor 
of the kidneys, we were unable to tide him over, and a lethal ter- 
mination ensued. 

Case No. 1363 (Mrs. S.) illustrates an important feature of surgi- 
cal treatment, which I think should be applied to all cases of gall- 
bladder infection, acute or chronic The question is that of drainage, 
and how long it should be continued. It has been my belief for some 
time, and was when this patient came under observation, that so 
long as the bile showed bacteria, so long should drainage be main- 
tained. It has been my cnstmn to make a bacteriological examinatioa 
of the bile at intervals, and to keep the tube in situ until the drainage 
was free of bacteria. In suppurating cases, either vrith or without 
calculi, this is very essential, aa well as in cystic duct obstruction vrith 
partially purulent contents of the gall-bladder. Failure to observe this 
precaution, I am sure, led to the death of this patient six or eight we^ 
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after the (^raticoi, and foar to six weeks after her dismisBal froiii the 
hospital as cored. She was perfectly well, the drainage tube having 
been removed at the end of ten days, and tlie sinns permitted to 
close. Acute, excruciating pain in the npper n^t quadrant, followed 
1:^ a chill and hi^ temperature, precisely similar to the symptoms 
which led to operation, caused her to again consult me, although too 
late to reestablish drainage. Jaundice socm appeared, and as a result 
of diffuse general peritonitis her demiae occurred within a very diort 
time. Here, dearly, the gall-bladder infection had not wholly sub- 
sided ; there was a recrudescence erf bacterial activity, rapid pua for- 
mation with oveF-dist^ti(»], and perforation or rupture, not throng 
the temporary fistula but into the peritoneal cavity. This was a case 
of acute empyema; there was no stone present, the ducts were free 
except for inflanunatoiy swelling, and bile in normal amount had, for 
ten days, banning tw^ity-four hours after operation, been discharged 
into the drainage recept&de. 

In conclusion I would call attention to several other factors which 
have impressed me as making for safety in operating upon these cases. 
With reference to stone in the common duct, besides sepsis the danger 
of hemorrhage should be emphasized. This may be not only postopera- 
tive hemorrhage, but a general primary oozing, banning with the 
incision and at times impossible to ctmtrol, which is seen la cases 
where there has been prolimged oholtemia. It bas been customary, 
and is our rule, to fortify these patients against lessened coagulation 
of the blood by the administration of calcium lactate for several days 
preceding the operation. Whether this possesses any merit it is im- 
possible to say from my personal observation, — in fact, its efficiency 
seems donbtful ; but because of my belief that the remedy does have 
some potency it has been my rule to administer it as stated. In 
this particular type of cases horse serum has also been injected, — 
but whether it was of any value I have not sufficient data to form a 
positive opinion. There is always danger of hemorrhage, and, if not 
anticipated, this may be the source of sore disappointment, much 
chagrin, and mortification. 

In all operations upon the gsU-bladder its contents should be 
aspirated before the viscus is opened. Adequate precautions must 
always be taken to prevent escape of gall-bladder contents into the peri- 
toneal cavity, preferably by proper emplacameDt of sponges so as 
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completely to isolate the operative field. After opening the gall- 
bladder it is my custom to mop it perfectly dry with gauze strips before 
attempting the removal of calculi or proceeding with the operation. 

Another feature to which I wish to direct attention is the ajoes- 
tbetdc. The selection of the proper aniesthetic, more notably in com- 
mon duct obstruction, is of the very greatest importance, and the one 
of choice should always be nitrous oxide gas and oxygen. During the 
past eight months practically all of our work has been done under 
ga»ox^;en ansesthesia by the anoci-association method of Crile. This 
oonsiflts in the use of nitrous oxide gas and oxygen to induce uncon- 
sciousness or insensibility, and the local injection of novocaine to pro- 
duce amestheeia in the field of operation. After the operation is 
completed the field is further blocted oS by nrea-quinine-hydrochlo- 
ride. I am satisfied that this mode of procedure possesses tremendous 
superiority over older methods in the class of cases under discussion. 
The condition of the patient at the close of the operation will be found 
just as good as when placed upon the table. The method has been 
ft valuable addition to our surgical technic, and has proved satis- 
factory and desirable in every respect 

In many cases of biliary disease ether is positively contra-indi- 
cated. As for (Aloroforra, it need only be mentioned to be utterly 
condemned ; its action upon the liver is so well knovm that in the 
treatment of cholangeitia, with its probable tendency to degenerative 
changes in the liver^ieUs, of all our aniesthetics it should be least often 
utilized. 

Eacb case must be thoroughly studied, accurate diagnosis should 
at least he attempted, and then the operation should be planned, always 
bearing in mind the condition of the patient with reference not alone 
to his local disease but to his kidneys, to vascular dianges, and to 
changes which may have ensued in the heart muscle as a result of 
eholsemic poisoning, or which may have taken place in die central ner- 
vous system from the same cause. To one who understands these 
changes and the local pathology, its insidiousness and possible extent, 
not only will a careful technic, surgical skill, and judgment appeal, 
but to him also must the anoci-assooiation method of aniestheeia be 
clearly and absolutely indicated, if he wishes to save the greatest 
percentage of bis patients. 
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THE raADTIBABn.ITY OP nifDBBTAKINO SOBOICAL OPEXATION8 WITH- 
OUT THE CONSZWT OF THE PATIBMT 

U. A., female, aged 22 Tears, was admitted to the Louisville City 
Hospital, October 15, 1913, Family history: Father died frMn cai^ 
cinoma of the liver ; mother died from pnemuonia. Penonal histoiy : 
Usual diseaseB of childhood ; appendicitia three years ago, opented 
upon in a Cinciiuiati (Ohio) hospital, and appendix removed. Men- 
fitruatioii eetabliahed at the age of 15, and has been r^nlar sinoe, 
lasting three or fonr days. Presrait status : About a week before admis- 
fiion severe pain developed in lower abdomen, followed by vomiting, 
rigors, elevation of temperature, and quickening of the pulae-rate. A 
mucopurulent vaginal dischai^ noted at various times. Physical 
examination : Inspection n^ative ezc^t appendectomy acar. Palpa- 
tion reveals tender pelvic mass upon either side, corresponding in loca- 
tiaa to the Fallopian tubes. Vaginal examination: Sli^t mncoporu- 
lent discbarge ; no evidence of childbirth or pievioos pregnancy. Diag- 
nosis: Bilateral pyosalpinx; ooeliotomy advised. 

Since this patient entered the hospital she has been carefully pre- 
pared in the customary manner for operatdcm, and we are ready to 
administer tlie auEesthetic therefor; but, at the last moment, she 
decides that she will not consent to the operation, therefore we are 
unable to proceed. 

In this connection it occurs to me that we might profitably discuss 
some of the valid reasons why the surgeon should not insist upon any 
proposed operation without the full consent of the patient that it be 
undertaken. It must be remembered, as one of the most important 
rules of surgical practice, that the surgeon should not undertake the 
moat trivial operation unless it be with the consent of the patient. This 
woman has already undergone an operation for appendicitis, and she 
now has disease of the tubes, and probably also of the ovaries, which 
should be surgically removed; but, being the mistress of her own 
destiny, she decides that she does not want the operation performed, 
and we have no right to insist. ' 

The conditions are practically identical in private practice; the 
surgeon should never insist upon an operation being undertaken if 
the patient does not consult All he can Intimately do is to make 
a careful examination, and advise the patient as to what he thinks 
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Had beet be done, them leave it to the individual to decide. It woiild 
be a great mistake for the su^;eon to insist, and to t^ to peisuade 
the patient to consent to an operation, no matter haw trivial the pro- 
oednre might appear. It is his dat^, of course, after making tilie 
diagnosis to explain to the patient in mch a way as to be perfectlj 
miderstood the nature of the pathology present, and ^hat the probable 
ontcome will be eitlier with or without the operation. If Hiere exist a 
lesion which is imminentlj dangerous, the individual should be in- 
formed tliat life in all probability can not long continue without the 
removal of the pathology ; if the lesion is merely a menace to the future 
health and well-being of the individual, this fact should be explained, 
leaving tiie patient to decide what shall be dcme; but under no eircum- 
ftanoes has the suigeou the ri^t to insist upon an operation, nor 
undoly to influence the patimt in arriving at a decision. 

The foregoing statement is made because in performing any opera- 
tion, especially where a general ausesthetic is required, the surgewi 
is virtually taking a hmnaji life into his hands, and he has neitlier 
moral nor legal right, by persuasion or otherwise, forcibly to subject 
the patient to any procedure or to place him in any surroundings or 
cucomstancea which may be a menace to life, or wherein life may be 
lost It must be remembered that the art or science of surgery is not 
exact ; but, even if it were, the element of human error must always 
be ocmsidered. While the Bui^eon may exercise extreme caution in 
making his i^ysical examination and diagnosis, reeorting to all the 
known ccaifirmatory laboratory tests, and may be morally certain diat 
the patient has a given patholc^cal lesion, — ^be it carcinoma or other 
intra-abdominal disease, even diffuse peritonitis the cause of wiiich 
may be unknown, — still is he liable to err in the execution of his 
operation. Neidier our methods of diagnosis nor our diagnostic abil- 
ity have as yet reached tiie stage of exactitude where one can figure 
precisely, as in a mathematical proportion, and there is always the 
poesibili^ of a mistake being made. 

Therefore, because of the possibility of error on the part of the 
surgeon, it becomes a serious matter to attempt to force an operation 
■apoa an unwilling patioit, or even to overpower him mentally, or 1^ 
mental insistence to induce him to undergo an citation which, at 
the time, he may have been reluctant to have performed. 

Am an illustration permit the brief citation of a case which occurred 
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in my own practice, where the patient and her family desired that an 
operation be performed, but which, fortimatelj, was not undertaken. 
A woman of 45 years, from Central Kentucky, came to Louisville 
to conault me in r^ard to the removal of an abdominal tumor. Even 
after careful anamnesis and painstaking physical examination nothing 
positively indicated a particular intra-abdominal lesion, and it be- 
came a difBcnlt matter to decide whether the enlargement present waa 
an ovarian (^stoma, a uterine fibroid, an encysted tubercular peri- 
tonitis, or a malignant neoplasm involving the intra-abdominal vis- 
cera. There was abdominal tenderness with a pelvic mass which 
appeared to be ali^tly fluctuating, the woman had menstruated regu- 
larly, the laflt period being six weeks before she entered the hospital, 
and it was difficult to decide what tlxe pathology mi^t be. 

Investigation of the blood of the patient shed no light upon the 
perplexing situation. Physical examination of her thorax revealed 
a fairly active tuberculosis. Pregnancy was considered, but radit^- 
raphy revealed no outlines within the pelvis which might he presumed 
to be a fcetus. There were no symptoms of pregnancy except enlarge- 
ment of the abdomen, not die slightest discoloration of the vaginal 
mucosa, — and we were in a quandary. 

What acti(Hi should the surgeon take under such circumstances 1 
The patient and her family desired an operaticm performed, and her 
medical attendant, — a capable man, for whom I have the highest 
respect, — ^had urgently recommended it, the patient having come to 
Louisville for the purpose. In the absence of any definitely indicative 
symptoms, and considering the apparent obscurity of the pathology, 
the inability to arrive at an accurate diagnosis, and the possibility of 
pr^nancy, my advice was not to tmdertake even an exploration at ihat 
time. When it was suggested that she might he pregnant, the patient 
quite insisted that this could not be true ; that her youngest child was 
nearly twenty years old. However, I advised her to return home and 
await further developmaits. A letter received a few days ago from 
the family physician conveyed the interesting information that tiie 
woman had just given birth to a child ! 

Suppose we had been less thorough in our investigation, and, 
accepting the diagnosis of the family physician, had operated upon 
this patient, as she requested. The operation might have caused 
abortion with the loss of at least one life (the fcetus), and we would 
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have rendered ourselves liable to the moet eevere criticism for having 
performed it. 

In addition to the reaaona already mentioned why the surgeon 
should not undertake operation without consent of the patient, there 
must always be considered the danger from the administration of a 
general anaesthetic ; no matter how infinitesimal the risk may appear, 
there is always the possibility of a fatality ensuing, not only from the 
anaesthetic but from lie operation itself, regardless of how trivial 
it may be. 

Our aseptic technic has been perfected to eut^ a degree that from 
simple intra-abdominal or intraperitoneal operations the mortality 
should be very low ; i.e., our technic has reached such a stage of exacti- 
tude that an experienced sui^eon should be able to open tiie abdomen 
for the purpose of exploration and effect its closure without ever losing 
a patient from the operation itself ; hut in actual practice this is not the 
fact There is the possibility of fault on the part of the operator or his 
assistants ; in other words, the human element must always he reck- 
oned witii in the possihili^ of error in preparation, in technic, or in 
some of the numerous details incident to the execution of an aseptic 
operation, which may introduce an element of danger. So long as 
surgeons remain human they are liable to err, they are prone to faulta 
and to mistakes, and there will always be danger, even in the execution 
of the simplest surgical procedure, where the peritoneal cavity is in- 
vaded, and an occasional fatality will ensue. This is what Lawson Tait 
has called " the irreducible mortality," — i.e., a mortality which it is 
impossible for the surgeon to avoid. For instance, a thousaud opera- 
tions for appendicitis may he performed without a single death, and 
the next patient may die from septic peritonitis within two or three 
days, which simply illustrates the possibility of human error. The 
slightest mistake in technic, even a pin-hole in the operator's glove, 
may be sufficirait to cause the death of the patient While such a 
trifle does not ordinarily result in a fatality, the possibility remains 
that it may, and because it does not invariably do so is no reason why 
the surgeon should use imperfect gloves and trust to luck that an 
accident may not happen ! An unclean instrument, or even the brush- 
ing of the operator's coat against a dusty surface, may determine the 
death of the patient. For example, if I were to rest my hand upon 
the railing around this arena, the dust therefrom might be deposited 
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Upon the sheet coTering the patient, a ligature mi^t come in contact 
therewith, and infection thus find its way into the patient's abdomen ; 
or an inBtmmeat might come in contact wiHi the infections material, 
and the death of the patient ^nsue. A drop or two of perspiration 
from the head of the operator deposited cm the field of operation mi^t 
be sufficient to destroy tiie patient's life. These are some of the little 
tbings which render it absolutely impoeuble for any one to say there 
is no danger in a surgical operation. 

With especial reference to the danger from general aufeethetics : 
While it is true that the danger from edier is sli^t, there being only 
one death in about 30,000 administratitHi^ still there is certainly this 
minimal danger. From chloroform the death-rate is about one in 
3000 administrations. This marked difFerence demonstrates the 
greater safety of ether, whidi should always be giren preference over 
chloroform &s a general amesthetio. One death in 3000 from the 
anaesthetic may seem a small percentage, and if one could administer 
chloroform to 3000 perBons with a single fatality this might seem 
satisfactory, if it constituted the tmly element of danger; but no one 
can be certain that chloroform can be giren to 3000 persons with this 
mortality, and, as the arerage deatli-rate from ether is only one in 
30,000, the latter should be accorded preference as a general aniea- 
thetic With gas-ozygen anssthesia in the hands of eixperts, there is a 
mortality of only one in about 100,000, which makes this the safest 
method of all. 

The dangers mentioned refer to the administration of general 
ansesthetics by expert aMesthetistB. Of course, when administered 
by those of leas experience and ability the dangers are correspondingly 
increased. Any man who gives a general aiuesthetic should under- 
stand all about it, he shonld becMne expert, just as every man who 
practises surgery should beocsne expert. The position of the aneee- 
thetist is juBt as responsible as that of the surgeon himself, — in many 
instances more so, — because the ansesthetiet has absolute control of 
the entire situation; he may deniand that the surgecm suspend the 
operation, may declare that the patient shows symptoms indicating 
it to be unsafe to carry aiuesthesia further, that death will almost cei^ 
tainly ensue, and that the aurgecm shall, therefore^ close his operation, 
even though his work he inccnnpleta 

In the hands of those who are ordinarily permitted to administer 
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amesthetica in general And municipal hospitala, there is an average 
of one fatality from chloroform in everj 600 cases ia which it is 
given; in the administration of ether by the inexpert iliere will 
probably be one death in every 1000 cases ; in the administration of 
gas-ozygem by inexpert hands one death will perhaps occur in every 
1000 cases. Therefore, none but experts should be permitted to ad- 
minister general ansesthetacs, of any kind whatsoever. Of all anieft- 
thetics, ether is the safest in inexperienced hands. 

Unfortunately, in tiie majcai^ of mimicipal hospitals tixe methods 
and facilitiee for training aiuesthetists are either inadequate or greatly 
neglected, and a fatally ocoasicmaUy occurs attributable to the anaes- 
thetic. Assuming the number of major surgical operations in such 
ho^itals to be 2000, one or two deaths per year from the amesthetic 
would be about Uie average. This is lately assumption, but is based 
upon my knowledge of ilie training in the administration of general 
anteetbetics ordinarily given in municipal hospitals. Few of tliem 
have special aneesthetiste, so the interne performs this duty, which is 
not only a just indictment against the institution, but a great injustice 
to the resident who, on account of the fixed rules, is c<»npeilled to sub- 
ject himself to such a condition of affairs. I believe my statement 
is not far from correct that, in any public service institution oi this 
character, in a series of 2000 cases tliere wiU be one or two deaths 
from the amesthetic Such a condition of affairs ought not to exist, 
but the fault lies with the general methods of organization of munic- 
ipal hospitals, and it becomes a difficult matter to correct 

Deaths occaaionally occur from the anesthetic in the hands of the 
most expert, for the same reason that those handling gonpowder now 
and then have an e^losion, for the same reason that steam boilers 
sometimes explode, — simply from mnnentary neglect of duty. A 
man who is familiar witli the giving of general amesthetics recognizes 
certain indications of danger, he follows certain rules, but the time 
comes when be does all these things automatically, and for the nonce, 
perhaps, he is not mentally alert, and an accident happens. This is, 
in the majority of instances, t^e cause of death from the ansesthetio 
in the hands of experts, 

Bar^y does ga»K»cygen aneesthesia in iko hands of an expert cause 
death, but it is extremely dangerous in the hands of those who are un- 
f amiliax with its proper administration. An expert can prolong this 
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method of aiuestheeia indefinitely without serious danger to the patient, 
aa nitrous oxide gas is not poisonous, aofesthesia being produced simply 
by the exclusion of air ; it does not poiscm the body-cells, but produces 
aoEestheeia by an entirely different process. If the quantity of air per- 
mitted be insufficient the patient is quickly smothered; therefore, if 
improperly administered, death occurs quickly from nitrous oxide 
gaa. However, if there be added to the gas sufficient oxygen to main- 
tain life this form of ansestheeia may be continued indefinitely without 
danger. An individual cannot be starved so long aa he is allowed 
fi\i£cient food to maintain life, neither can he be killed with nitrous 
oside gas, provided sufficient oxygen be permitted to siistaia life. 

In addition to the foregoing reasons why tiie sui^eon should never 
urge the patient to submit to an operation, the pertinent fact must not 
be forgotten that it would involve an important medicd^al question : 
L^ally the surgeon is not permitted to undertake an operation of any 
description without the consent of the patient if he be conscious at the 
time; and if unconscious, and therefore unable to give bis consent, 
operation should not be undertaken except in an emergency as a life- 
saving measure without the permission of some reeponsible member 
of the family or of the patient's nearest friend. 

In not a few instaneea the courts have awarded damages in con- 
siderable amounts to the patients when surgeons had unfortunately 
operated without permission, although the evidence showed that the 
patholf^ioal lesions present menaced the lives' of the patients, and 
the operations were therefore demanded. 
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DODBLB EqmNOTABUS 

Gbittlemex: I will show you this case of double equinovanu 
before the child goes to sleep. This is one of the common forma, 
probably coraprising about six or seven per cent of all cases of club- 
foot, and of this variety half are double, — that is, of both feet 
This boy, past two years old, is a twin, and his twin sister is free 
from this condition with normal limbs. We do not know so much 
about the cause of these abnormalities. Intra-uterine position — 
pressure — is responsible for some cases. There might be more rear 
son for that in this case — & twin. Most cases seem to result frcnn 
errors of development, and they are often associated with harelip, 
cleft palate, spina bifida, and are not infrequently hereditary. This 
child has callus on the sides of his feet and on his knees. The 
muscles of the legs below the knees are not developed because of 
disuse, but you can see that he has been on his knees enou^ to 
develop the thigh muscles all right. In some of these cases there 
is an absence of the scaphoid bone. The scaphoid is not well de- 
veloped in this case, as you will see by the picture (X-ray). 

The child is now anaesthetized, and we will paint the area of 
operation with half strength tincture of iodine. This condition is 
much more frequent in boys than girls, for some reason which we do 
not know. 

A good many of these cases can be cured by treating them soon 
after birth, in the first few weeks, by manipulation strai^tening them 
out This takes persistence and a long time. Yon cannot get quick 



)vGoO'^lc 



200 IITTBBirATIOnAI. OLINIOS 

results Id that wbj, bat after two years it is more di£&cult to do, and 
it is more important to get quick results; so we will just do f<»cible 
reduoUou here, and will perhaps have to cut the tendo acjullia on me 
side or both. 

The right foot is worse than the left You see the tendo achillis is 
short That could be brought down a little, but it would not staj. 
The foot can be bent so (illustrating), but it will not stay hemi. A 
speciallj-oonstructed shoe could be worn for a couple of years and 
might cure this condition, but in the meantime the baby is suQering 
from disuse of the leg, which is not developing propeiiy. With care 
we can cat tJiia plantar faacia, loosen it up at once, and also cut 
the tendo achiUis. The plantar fascia, and sometimes the posterior 
tibial, hare to be cat, but not often. We will have to overoorrect 
this foot We get under the skin here, and then cut inward approxi- 
mately at the middle of tlie foot. Juat at this point we have to be a 
little careful to avoid the internal plantar. If this were a case in 
adult life we mi^t have to cut out some of the cuboid on the outer 
side, a wedge-shaped piece, to get it straif^t As it is, the diild's 
foot will develop into a normal shape by wearing a proper shoe. 
We will put it up in plaster, and the wearing of a shoe will correct 
it further. We will overcorrect it when we put the plaster on. 

There is not quite so much of the equinus ^ment present in tlie 
left foot^ but quite as much varus. Still, I think we will g/sA better 
results by doing a tenotomy. We will cut this tendon (indicating) 
from within outward and locsen it up, and in other details treat the 
same as the other foot, including plaster dressing in overoorrected 
position. After wearing the casts for four to six weeks, the child 
will have to wear shoes that will continue to hold the feet everted and 
at proper angle with the 1^, Uke this (illustrating). This po6iti(Hi 
gives plenty of correction in that way (illustrating), not quite enough 
the other way, but it will increase gradually. The tendo achillis 
will r^;enerate in a reasonable time. We also have had to overcome 
the contraction of the ligamentB around the bones which have been 
displaced. The articulations are entirely changed. 

If we get the child so that it can bear its wei^t oa the solea of 
the feet, there will be a constant tendency to correction in the position 
of the foot, but in the other position there is no tendency whatever 
to spontaneous cure, because the malposition, tiirowing the weif^t 
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of the body on the aide of the foot, tends to iDcrease the defonui^ all 
the time. 

TOI.KU^UrH's IBOOXiaC OOKIBAOTITRB 

This case had a fractore of the ulna near the elbow three years 
ago. I did not see the patient for a l<aig time after, and when I did 
see her ^e had an extreme flexion of the wrist and fingers. By 
exaggerating the flexion at the wrist I could straighten the fingerq 
a little, and that was all. The condition wee ao bad that I conclnded 
to fiiBt elc»gate the tendons, which I did, so as to allow extension, 
which she is now increasing by manipnlation. This case pn^reesed 
nicely without infection. The acar is <m the palmar side, but you 
see how the belly of the muscles of the forearm is atrophied. The 
etiolc^ is pressure, which produoee myositis — the pressure of band- 
ages too tightly applied, as in this case, when she developed an oedema 
of the Angers, followed by pain and this severe oonteaction. This 
contraction did not take place in the tendons. It is not like Dupuy- 
tren's contraction of the fascia, where the fingers are drawn up, but 
the contraction took i^ace from cicatrization of the muscles where 
the inflammation occurred from pressure^ That is generally agreed 
on as the patholc^. The nerves have little or nothing to do with it, 
excepting aa they are involved in the inflanunatory process in Uie 
muscles. Experiments have diown that a severe continued pressure 
of the muscles in the arm or 1^ niay be followed by similar results 
in three or four hours, and that the damage in these oases is d<Hie in 
the first thirty-six hours. This patient is using forcible extension ; 
the wrist has gained twenty-five per cent, in ability to straighten out 
the arm,; the fingeirs have gained materially even since the elongation 
of the tendinis. If this case stops improving by manipulation, it 
will be helped by an apparatus devised by Alexander. The plan is to 
have a padded palmar splint and a wrist splint, with braces on the 
side and a ratchet in the shaft The ratchet can be ocmtroUed by the 
screw which you see in the illustration on the blackboard. Operative 
measures have not been very successful in tiiese cases. Various ones 
have been done> including trying to isolate and loosen up the flexor 
muscles, mainly tiie sublimis, but that is not followed by very good 
results, as a rule, as you add tratmiatism to already traumatized 
muscles. I believe the best treatment for these cases will prove to be 
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manipulatioQ and gradual extension by meaiu of Bome apparatus like 
the Alexander, Of course, any other plan which would look to- 
ward the gradual extension by elastic bands, or what not, would 
answer a similar purpose. This child was operated on a year ago. 
She is twelve years old. 

IITOUiaAL HSBSIA 

This little patient is a little over two years old. He has had a 
hernia all bis life, as is the history in a good many hernias. He has 
worn a truss for a year, and it is impossible to retain the hernia with 
the truss. Most of these casee in children can be cured by wear- 
ing a truss, but, if they are not cured in a year or two, operatitm is 
indicated. Regarding the kind of truss used, they are much the 
same except in name, and their variety, of course, is numerous, but the 
one I prefer is a spring cross-body tnias. Most of these cases can be 
cured by a truss, but the difficulty is that we send them to the instru- 
ment maker and then forget them. If t^e patient has club-feet, we 
have him come back every month ; and if we took the same precaution 
with a hernia case we could often cure it. It is a matter of patience 
and seeing that the truss presses in the right place. The reason why 
trusses fail so often in children, and more oft^i in adults, is because 
we don't keep them adjusted rig^t. It takes veiy little pressure, if 
adjusted in the right place. But any case that is not cured by six or 
eight mcoiths' wearing a truss probably ought to be operated on, ex- 
cept those too young or in which for some reason operation is contra- 
indicated ; because the mortality of hernia operations at the presoit 
time is very low, and the failures to cure are very few in number. 

Hernia, again, like some other deformities, is in large measure 
a hereditary cradition, and the (diapter on hernia has been rewritten 
of late years; because frequent operations have demonstrated that, 
instead of being the result of an injury or traumatism, it is nearly 
always the result of a defect in dert'elopment. That is a very im- 
portant point, in view of the workman's compensation law and the 
personal damage cases that so many timee arise. A man claims tliat 
be was hurt and had a. hernia following the injury. In nine out of 
ten cases, or, more probably, thirty-nine out of forty, it is not due to 
the accident alone, but to a maJdevelopment, waiting for some excit- 
ing cause to produce a hernia. A good many cases at autopsy have 
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down potential bemias, undeveloped, — unfilled sacs th&t were there 
during life and do hemiaa developed because the exciting cause was 
absent. For that reason it ia a very difficult thing to prove that 
hernia is the result of an accident. The courts demand proof that ' 
there vras no hernia before the accident; that hernia was present JuBt 
after, and it is almost necessary to prove that there was pain at the 
time of development — sudden stretching of the peritoneum causing 
pain. Most bemias come with very little pain. In case one had a 
recent examination and bad hernia immediately after injury accom- 
panied by pain, and the accid^it was of such kind as to produce 
special strain, it would seem competent 

A DocTOB. — What pathognomonic signs are neceassiy in order 
to satisfy die court ? 

De. Habsha. — I think the most satisfactory evidence would be 
that the man would prove that he had no hernia before, but imme- 
diately after the injury bad a hernia and had pain with the hernia. 
Of course, that would go far in court 

I do a modified Bassini operation, because in children it is not so 
neceesary to transplant the cord. I have some cuts on the wall, 
which you periiaps can make out, showing the difiFerent operations 
for hernia, but nowadays surgical operations are very much standard- 
ized. Tbe sac of the hernia liee in the same position in the child as 
in the adult, — that is, anterior to the cord. Here is the sac. It is, 
perhaps, a little harder to dissect off in children — it is a little more 
delicate — but the main thing, in which all surgeons at the present 
time agree, is the obliteration of the sac Ochsner's operation for 
femoral hernia demonstrates that point This sac is continuous 
down with the testicle. We have to dissect out as much as we can 
of it and separate it. We cannot easily dissect all of it out^ but we 
can put a catgut stitch in to keep it from favoring a hydrocele, which 
it does sometimes. Now, in adults, where the tissues are a little 
stronger, we peel them off with gauze a little better than we can here. 
We now have to avoid tbe vas, which is not as prominent in the child 
as in the adult. We will get this sac up as far as we can in ihe 
internal ring. I have split the external oblique muscle in the direc- 
tion of its fibres. We hold the testicle down and it goes back into 
its place. I have shown that there is nothing in the sac. 

The late Dr. Ferguson's operation was without cord transplant, 
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and he claimed juat as good results. However, the latest figures 
do not go to prove that. Most aatliorities claim — at least, those who 
have had the largest experience — ^that the results are better with a 
transplantation of the cord in the adult 

A newer operation is where the external and internal obliqoe are 
both brought over to the shelving portion of Foupart's ligament. For 
stitching the internal oblique and transversalis to Foupart's ligament, 
No. 2 (^iromic interrupted catgut sutures are uaed. I sometimea 
use kangaroo tendon, which I believe is better than any other suture 
material, but it is a little heavier, and in children is perhaps not 
quite so essential. 

I have brought the external oblique right over with continned 
suture; 

The causes of hernia that are usuallj enumerated do not amount 
to much, in. my opinion, except weakened abdominal walls. A long 
mesentery and a phimosis, for instance, and all of those minor factors 
have veiy little to do, in. my estimation, in the causati(m. It is in- 
vited by a performed sac in moat cases, and then some exciting cause. 
In direct inguinal there is yielding of muscle more often. Constipa- 
tion will help develop a hernia. A nurse who would rather give the 
baby paregoric than ta^e care of it will sometimes invite a hernia 
in that way. 

BPIPHT8EAI. raA.OTIJBB OF LOWER BWD OS FBMUB 

This patient was fourteen years old when he collided with a street 
car, and bad an ^iphyseal separatim of the lower end of the iemai, 
of the condyles, a simple fracture at the middle of the femur on ihe 
opposite side, also a CoUes'a fracture of the left wrist and a con- 
tusion of the skull, associated with some concussion of the brain. It 
was several hours before he knew anything. His condition was so bad 
that his doctor did not think it best to try to correct these conditions. 
I did not see him until nearly four weeks after the acddent, and at 
that time the condyles of the femur atood straight out at right angles 
from the shaft of the femur, and the patella and tendons were 
stretched over that. 

Epiphyseal aeparations of the lower end of the femnr are not 
very common. In the Massachusetts General Hospital, tdiere they 
have thousands of fractures every year, they bad in fifteen years 
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(1898-1913) thirteeQ sunple fractniee of that kind, and most of 
them ocearred in patients from bjx to eighteen Tears of age, and only 
a few of them could be thorou^y treated, even in the early stage, 
without operation. Some of diem lost their limbe — five out of the 
number. There were five compound fractures. 

In this cases four weeks after the injury he waa in pretty good 
condition. I operated, making a U-shaped incision below, tbrou^ 
the pateUar tendon ; then I had to chisel l^e condyles loose — they had 
united rather firmly ; then I replaced the distal fragment Then we 
were against the problem of making a leg of normal lengtli, because 
in these four weeks these muscles had retracted, the capsules had 
contracted, and we had a permanent and organic shortening and re- 
traction of the muscles. It was a question whether we should take 
the head of that bone out, make a neiw joint, and hare a permanent 
short leg, continually getting shorter by ctonparison, as the other leg 
would ke^ growing, or conserve as much as we could the value of 
the joint and still maintain the length of the leg, and we took a 
chance on looping the length of the leg. When we cut through the 
capsule, of course it retracted. When we got the condyles back on the 
femur, the bone had elongated an inch and a half, and we had not 
sufficient length of capsule to reach. We spliced the capsule 1^ f as<na 
dissected from the upper end of the tibia and elongated the temdon. 
I put the nails in lie side of the condyle, where th^ do not bear any 
preesnret He has worn these nails for two years, and they give him 
no troubla The other side, in which there was a simple fracture 
with shortening of approximately an inch that had not been reduced, 
waa next treated, lifter refracturing we put a stretdier on, such as 
orthopaedic men use, elongating the leg as muc^ as we safely could. 
In the four weeiks since the injury it had united with considerable 
deformity. Under ether, with the leg over the end of the taWe, it 
was easily broken down. We put it up in Buck's extension and got 
a very fair result The 1^ has been growing some, and there is now 
very little difference botwoMi the two. The young man is now enx- 
teen years of age. The legs are praetioally the same l^igth, and the 
young fellow will not grow so much more, and hie legs will be fairly 
mated as to length when he has completed his growth. We took 
every possible precaution to prevent infection and had a prompt 
union. 
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BPINA BIFroA 



This lady has been kind enough to bring this little patient in ,to 
show the result of a spina bifida operation. The child was three 
months old when operated, and is five years old now. It was rather 
favorable for operatirai, because low dowiL The tumor was about lie 
size of a coffee cup, and more than a meningocele, involving some of 
the nerves. There are three grades of these tumors, due to defective 
closure of the canal: First, meningocele, where only the meninges 
are involved ; then the myelomeningocele, where the el«nents of the 
cord are involved, and then where the whole cord is involved. Then 
there is another type where there is no tumor, but there may be a 
little tuft of hair and a defect in the closure of the posterior spinal 
canaL I eiould mentitm that there are other varieties, posterior and 
anterior, cases where the bodies of the vertebra are not developed and 
where the tumor bulges into the abdomen. Then, of course, you 
cannot make a diagnosis. A number have been operated on under 
the diagnosis of abdominal tumors, and only at operation was the true 
character of the tumor demonstrated. Operations for spina bifida 
are in most cases fatal. I have operated (m. thirteen, and three of 
these are living. 

This child had secondary involvement of the nerves ; he had the 
special nerves involved here (indicating). If the condition is located 
below the eleventh dorsal vertebra in the child, then there is more 
hope of restoring function than if above, because the cords of the 
cauda are more amenable to treatment. In fact, if you have to 
resect one of tiose, you can get union ; but you cannot in the c(N-d, 
because they have different hiatoli^y. 

This child got along without infection and bad a better result 
than I expected. He had incontinence of urine and fseces until 
several months ago. Now he has control of the faeces and is fast 
gaining control of the urina The chances are fair that he will 
recover that, A good many children who have not had spina bifida 
do not have very good control of the bladder until nine years old. 

Some of these cases are better off if they do not live. Where they 
have the second and third d^rees they are often better off if they do 
not recover. I had one case in this clinic that had already ruptured. 
I operated and, of course, it had become infected, but it lived for 
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three monUis. It bad a hydrocephalus, and on tapping the ventriele 
ahimdance of ptis waa found. 

Id the etiolf^y of this disease we see again the same sort of thing 
that I spoke of hefora There are other evidences also of malforma- 
tion, such as cluVfeet, an undeveloped penis, etc. Hydrocephalus is 
a very common sequel to operations of this kind, and it suggeete that 
there is more than an element of defect of the spinal canal involved 
in the etiology. It suggests a pressure, and that suggests a low- 
grade inflammation of some kind in the cord or ventridea of the 
brain. In four or five of my thirteen cases we had some degree of 
hydrocephalus following the operation. 

Of these malfonnatioDa we often see cleft palate. Some years 
ago there was a fad started of starving pregnant women, so that they 
would have easy labors. Professor Mears, of Philadelphia, several 
years ago, in Annals of Surgery, reported on some observations that 
he had made with reference to deft palate. He noticed in the 
Zoolc^cal Gardens in Dublin that when the female lions were de- 
prived of the ordinary elements of their food their young were bom 
almost uniformly with harelip and cleft palate, so they could not 
suck. So they started in feeding them crushed bone, cartilage, and 
muscle, and corrected all that. So, in the human, it may be that 
many cases where that deformity is presrait the mother has be^i 
undernourished J at any rate, it points the moral: The prospective 
mother should not be starved. 

HEMOEBHOIDS 

There are several penalties we pay for standing npri^t — hernia, 
hemorrhoids, and appendicitis among them. 

This woman has been a private patient of mine, and came to me 
some years ago with an enlargement and induration of the breast. 
Careful inquiry elicited the history of lues. Whenever a rectal or 
anal trouble occurs in a luetic patient, we have to look out for 
tertiaiy signs. Some months ago she applied to me for treatment, 
and I put her on iodides. She now comes to me with protruding 
hemorrhoids, which she wants removed. 

These are very common and easy cases, but they are " funda- 
mental" If we do not have a Paquelin or hot iron, then we damp 
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and ligate them and cat them off. In tliia case also -we oo^it to use 
as much care as we can, although we knew that we are in ao in- 
fected field. 

The first lecture I erer heard cm diseases of the anus and rectnm 
was by the late Edmund Andrews, one of tiie beat men Chicago erer 
had, and I remembeir perfectly well how he used to say to look 
around first and see whether there was any little sentinel pile which 
would indicate a fistula, and then feel around to see if there was an 
induratifoi, and so determine an abscess or blind internal fistula, and 
then, failing to find either of thos^ look inside. (They say that tiie 
lawyer sees the worst side of people, the preadier the beet side, and 
the doctor the inside.) 

When you dilate, the antesthetic should be withheld a little, and 
so that is what wa are doing now. The stretching has a good deal to 
do with curing hemorrhoids. There is a sli^t fiasore here, in the 
place where they most often occur, namely, in the posterior com- 
missure, and I dare say h^ pun and symptoms were as much due 
to that as to the hemorrhoids. The stretching is, of course, an abso- 
lute necessity in curing that part of it. It takes a little more 
dilatation and stretcjiing to get a snfScient paralysis than one would 
think, because of the resiliency, and in this ease there has been a 
spasmodic sphincter present. 

Jn ordinary work, in abdominal and superficial work, and espe- 
cially in adults, I like to use the nerre-blocking method, and have 
been using it a great deal in my work at St. Luke's Hospital for 
several months in cases of hernia, appendicitis, breast tumor, and 
that sort of operation where it is applicable. I believe it is a great 
help. Crile has pc^ularized it under the name of anoci-associatico. 
This is the method, I believe, of the future, of causing anasstheeia 
with novocaine^ 1 : 400, infiltrated in the tissues, and theai quinine 
urea, one-half of one per cent, used during the opwation to antesthe- 
tize longer. I have used that in hemorrhoids, just the novooaine — 
not the quinine — ^because the quinine, used in sufficient quantity in 
this area, is liable to produce redema. In order to prevent this 
cedema, in some clinics they make multiple punctures around the 
edge of the anus so that the serum from the cedema will exude. 
I have used the novocaine to advantage, one<|uarter of one per cent, 
and at four points, just about like this (indicating), only one-hfllf to 
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one inch away from the anBs, and inject it in three direotiooa frton 
one point. 

The hemorrhoids in this case are not large. Here is where the 
little ulcer was, ri^t at the bottom. If there is a rcdmidanc^ of the 
skin, we take that off. I usually use a Paquelin o&nteiy, but these 
small soldering irens of Br. Ochsner's do jofit aa well if the surround* 
ings are protected. We have to be careful not to involve the sphinc- 
ters. I g^ierally complete the operation by putting in a tube covered 
with gauze. The gauze soaks up the seoretJons peihaps better than 
the rubber tissue bo commonly used. 

A Hbhbbb. — ^Will that not cause a lot of pain on removal 1 
Db. TT*nfiTT*. — We usually give <me-twelfth grain of heroin 
to control pain and quiet the intestine, repeating as necessary. The 
tube will come out easily after twenty-four or thirty-six hours. It 
prevents hemorriiage and helps protect the wound frem infection 
during the most susceptible period. We are apt to think of this as 
an infective field that has developed some immunity to infection, 
and that, therefore, we need not exercise so much care as elsewhere. 
That is wrong. We are tau^it that it takes eixtra precaution to 
prevent infection in bone work, and we are told we should not un- 
necessarily traumatize the tissues in operaticm on diabetes. We are 
taught that the brain and membranes have lees resistance to uf eotiou 
than the abdomen, and all these premises are granted. But should 
■we not use every possible precaution in operating upon the rectum w 
Ihe abdomen, and what more can we do in operations on the brain or 
in amputations on diabetics or in bone work ? 
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It 18 reasonable to expect that aui^ery ^ould precede or sopple- 
ment the older and conservative metLods of treatment in tuberculous 
bone and joint disease In fact, surgery haa not been slow in invad- 
ing this particular field -with the expectation of eradicating the focua 
of disease and shorting tbe long period of treatment necessitated 
1^ conservative methods. 

The relative merits of conservative and operative treatment of 
tuberculous bone and joint disease in children are still in the con- 
troversial stage. This mooted point is undoubtedly the natural 
sequence of inadequate knowledge of the pathologic process. A 
rational basis of treatment can only be formulated wh^i the pathology 
is better understood. 

The orthopsedic surgeon prefers to rely upon the conservative 
metiiod rather than the sui^cal, not only because it is lees destruc- 
tive in its permanent results, but also becanse the natural tendency 
of tuberculosis of bone and joint disease is toward recovery. While 
Nature, unaided, cures tuberculous bone and joint disease, the re- 
sults are usually deformity and ankylosis. In her effort to protect 
the sensitive joint from injury the limb assumes an abnormal posture, 
each, as flexion and adduction in hip disease, and if allowed to per- 
sist results in deformity. Ankylosis, too, is Nature's method of 
repair and represents the extensive inflammatory and destructive 
changes in the structure of the joint. It is, however, no longer lotted 
upon as an unneoeesaiy evil, for it has been pointed out that when 
bony union of a joint occurs the tuberculous process rapidly disap- 
pears. To allow a little motion in the joint is worse than no motion 
at all, and is often the starting point for relapse, partly due to the 
friction to which the part is subjected. 
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With the Burgeon's aid, I^Tatnre can be assisted bj promoting sncli 
g^ieral conditions as will favor repair, add to tlie healing of the 
diseased bones, and flso oonserre functional ase. It is with this aim 
that tuberculoas bone and joint disease is treated conservatively, 
vaiying mrnevriatt in accordance with the views of the individual 
surgeon. CtxtsoiTatism implies carrying out the *' principles of 
phyaiol<:^caI rest " by some form of orthopeedic appliance such as a 
cast, a brace, traction iu bed, etc Careful and efficient protective 
treatment^ with such general conditions as will maintain the patioit's 
resistance above normal, succeeds in curing the patient in the shortest 
possible time and with minimum loss of function. 

Sui^oal procedure should be resorted to only aa an adjuvant 
measure, and not as the primary method of treatment in children, 
'nieee views are not based merely upon superficial observation, but 
are the product of long and varied experience. 

As an adjuvant measure operative procedure is resorted to for 
correction of deformity; for the relief of pain in abscess fonuatitHi 
due to distention of the capsule or tissue surrounding the joint; in 
extensive, progressiva multiple tuberculous affections of the joints 
in which conservative treatment has been tried and failed, and in 
cases where symptoms of septio absorption are so severe as to en- 
danger the life of the patient On the other hand, radical surgical 
measures for tuberculoas arthritis have the greatest application and 
the greatest probability of success in adults, inasmuch as th^ 
shorten die period of disability with a presumption of a rapid cure. 
But such radicfJ measures necessarily produce a permanent im- 
mobilization of the joint with shortening. In children a radical 
operation, snch as excision, cannot attain the results that it has set 
out to accomplish. Not only does it involve a sacrifice of bone, which 
by conservative methods is spared, but it causes a crippling deformity 
in after-years by the disturbance of growth. Then, too, there is no 
assurance of a rapid cure. The reason for this is that the structure ot 
bone in children differs materially from that in adults. The marrow 
tissue varies considerably in appearance and structure in the young 
and in the adult It gradually disappears from, the shaft of the long 
bones, and after the fourteenth and sixteenth years assumee the obar^ 
acter of ordinary adipose tissue The red marrow persists in the 
cancellated ends of long hemes, and is especially characteristic of the 
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short bones, the ribe, and the cranial diploe. It i& in the highly 
vascular and oellnlar spaces in the shaft of bones in infancy and 
childhood and in the epiphyses in adults that tuberculosis occurs. 

Ely has advanced the tJieory that tiasacs containing lymphoid and 
epithelial cells are affected by tubercolosia ; that the red marrow of 
bone and synovial membraae of joints are favorite sites fw the 
tubercle bacilli, while fibroua connective tissue, ligaments, yellow 
marrow,, muscle, etc., are not Keene, too, attributes tuberculous 
bone disease to infection of bone-marrow. 

According to Stiles, the location of a primary tuberculous focua 
is commonly in the met^hysis of bone, and the initial invasion by 
the tubercle bacilli ia accounted for 1^ the distribution of the three 
systems of intra-osseal vessels whose " ultimate branches anastomose 
in the re^on of the metaphysis, ho that by whichever of the three 
routes the bacterial embolus linds its way inb> the bone, it is in this 
last situation that it is most likely to be arreeted." He thinks slow 
circulation is also a oircumfitance which makes this a favorable site 
for the deposition of the tuberculous embolus. He further believes 
it to be a matter of chance that the disease begins primarily in the 
bone and not in the synovial membrane. 

From the foregoing it may be inferred that the cancellous tissue 
of bone and the synovial membrane of joints are most susceptible to 
tuberculosis in the order named. In adults a primary tuberculous 
focus is most commonly situated in the epiphysis and less f requentiy 
in the ^novial membrane, v^ereas in children it is situated either 
in the synovial membrane of joints or more frequently in the diaphy- 
ses of lobg and short bones, rather than the epiphyses. The latter, 
being largely cartilaginous tissue, are never primarily attacked by 
tuberculosis. Wherever cancellous tissue exists, as in the shafts of 
long bones of young children, tuberculosis may occur, thus indicating 
that, no matter how skilfully excision of a joint may be performed, 
some of the tub^xsulous tissue must remain. It is interesting to note 
in this connection that when we were using bismuth paste so exten- 
sively at the H<Hne for Destitute Crippled Children, some years ago, 
about 40 per cent of the oases treated were tuberculous sinuses re- 
sulting from esoision of the head of the femur. 

While it cannot be denied that conservative treatment of tuberctt- 
louB j(Hnt and bone disease ultimately gives excellent results, yet we 
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cannot lightly pass by tlie brilli&ut reBults eSected by the surgical 
tieatmeut of Pott's diaeaae. Eveoi the most cooaervative orthopfedic 
Btugeona are inclined to replace cODBerrative for aurgical methods. 
Some go BO far as to odTise immediate operatl(si for Pott's disease. 

Surgery here shows to a better adyantage tliaii in tuberculous 
b<meB dsewhere in the body, for there is no sacrifice o£ bone to effect 
shortening, and it dimiDisbee the possibility of diaseminatiiig Uie 
infection into oontigaoos normal bene. 

The radical treabnent of tuberculous spine disease consists of 
transplanting a bone splint f rcou the crest of the tibia into the spinous 
processes of the diseased vertebne, thereby producing ankylosis of the 
area and securing perfect immobilization. 

In the consideration of the ctmserrative treatment of tuberculous 
bone and joint disease general hygienic methods as well as good 
nourishment are necessary and especially valuable. Fresh air, 
sunlight, forced diet, tonics, etc, are no lees important in surgical 
tuberculoeis than in tabennilosis of the lungs, improving therd}y the 
geoeral health and increasing tiie natural reeisting power of the 
patient. 

The tonic value of «ea air and bathing is now generally reoc^nized: 
it Mortens the course and prodocea a better functional result In 
the ambulatory cases plaster casts, braces, etc., are removed previous 
to bathing and reapplied afterward. The acute cases are carried into 
tiie water on frames. 

The sun-cure^ or heliotherapy, as it is called in Europe, is being 
advocated. The ezpcment of this treatment is Kollier, of Leysin, 
Switzerland, who cures suigical tuberculosis by solar radiation, 
effective upon the hig^ mountain sbpee. He believes that solar radia- 
tion has not <mly an extraordinary invigorating actum, but is a most 
powerful bactericidal agmt 

BoUier, thou^ an able sui^eon and former assistant of Socher, 
restricts sui^cal measures to opening abscesses. He does not neglect, 
however, the usual means of treatment His method of treatment 
hj solar radiation consists in exposing the affected part to the sun 
two or three times dally for a short period in order to avoid sun 
burning, then gradually increasing until the children, abecJnt^y 
naked, spend over six or eight hours in the sunlight, •wheam tliey be- 
come almost walnut brown in color. Even in winter they lie on a 
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balconj almost naked. Tbp tolerance is explained by the circomam- 
bient air being very hot, even reaching 113° to 120° F. in December. 

Local treattn^t, thou^ varying according to tlie patient^s con- 
dition, Bh(}uld be, -whenever possible, ambulatory, for confinement 
to bed does not produce results aa good as those obtained from out- 
door life. 

The first care must be to protect the joint from irritation due to 
friction resulting from functional usa In hip disease, for inatauoe, 
the joint is only slightly susceptible to pressure while highly sensitive 
to movement, hence the immobilization of ihe affected part ia eeeen- 
tial for a cure. 

In early cases, before the appearance of deformity, protectioa 
is obtained mth the greatest d^ree of ^^iency by means of braces <» 
plaater-of-Faris casts. The latter, in my experience, have given the 
best results. One of the objectionable features of braces is the ease 
with which they can be removed, thus tempting an uncontrollable 
child or a too sympathetic parent to remove.the brace during certain 
periods of the day. Immobilization is then ineffective and cure 
retarded. 

FrotectioQ should be given with the joint in the most favorable 
position. For elbow disease the forearm ^ould be at ri^t angles to 
the arm and a plaster cast applied from the wrist to the armpit; for 
knee-joint disease the 1^ should be fully extended and the east put on 
from the ankle to the groin; for hip-joint disease the limb should be 
in a position of 20° abduction, 10° fiexion and outward rotata<Hi, and 
the plaster cast should extend from the ankle to tiie middle of the 
thorax; for Pott's disease the spine should be hyperextended and a 
cast applied from the upper end of the sternum to a little above the 
greater trochanters. If the disease is above the eighth dorsal verte- 
bra, the chin, too, should be included. At times it may be necessary 
to include the foot in the plaster cast for knee- or hip-joint disease, 
or the hand for elbow disease, to more fully relieve the muscular 
spasm and pain. Ev^y six or eight weeks the cast is removed, the 
skin is cleansed, rubbed with alcohol, powdered, the diseased joint 
examined, and new casts continually applied until all the pain and 
muscular spasm have disappeared, or until such time when braces 
can be applied. 

If the disease is particularly active, as shown by severe pain and 
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marked muscular spasm irith flexioa deformity, recumbency coi a 
Bradford frame with traction in the line of deformity by wei^t 
and pulley is advisable for hip and knee disease, while for ankle and 
elbow disease traction is not practicable. For Pott's disease the 
Bradford frame is slighUy arched, which hyperextendfl the apine, 
but traction with weight and pulley is unneceeaary unlees the cervical 
or upper dorsal regions are aSected. 

In the less active stage of the disease with existing deformity it is 
of primaiy importance that correction be made before ambulatory 
treatment is permissible. The more resistant deformities can be 
reduced under anaesthesia by mftn^nl traction and by leverage, and the 
lees resistant ones without ansesthesla. When the desired position of 
the limb ia attained, fixation of the joint is beet secured by a plaster 
cast 

There ia an increasing tendent^ toward avoiding weight extension 
in bed as a routine procedure because it confines die patient, and 
fixation is imperfect. However, recumbency with traeticm should be 
maintained in the active stage of the disease to relieve pain and to 
overcome the distortion due to muscular spasm. Kecumbency, with 
or without traction, should be also encouraged in patients who have 
become emaciated in the course of the disease, due either to lack of 
treatment or to being improperly treated. Then, too, recumbency 
is advisable in abscess formation and also when the temperature of 
the patient is over 100'^ F. during any part of the day. Such pro- 
cedure results in a moat gratifying improvement, as shown by in- 
crease in weight, lower temperature and, in a vast number of cases, 
by the disappearance of the abscesses. 

Hany orthopedists <^ experience consider the weight-bearing 
method of Loremz valuable in hip disease. This permits the weight 
of the body to be borne by the affected limb, but with fixation of 
the diseased joint. Following out Lorenz's theory, Wilson, after an 
extensive clinical experience^ believes that weight-bearing is not only 
harmleBS if the joint be free from friction, but is beneficial, inasmuch 
as it stimulates circulation in the affected limb and also allows the 
freedom of outdoor life. 

After a time, when the disease has ceased to be active and the 
patient is on the road to recovery, braces may be substituted for 
plaster casts. They offer protection to the joints and allow inspec- 
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tion and cleansing of the parts. When die patient is apparently 
cured, the brace maj be allowed off at nig^t and then for certain 
periods of tbe da; only. If there is no letum of symptonis, tha 
brace is graduaUj discontinued. I aay advisedly " apporraitly 
cured," for it is almoet impossible to say when the joint has ceased 
to be diseased. A tuberculous focus may be but partially encap- 
sulated and lying donnaut, yet give no diuioal symptoms, needing 
Mily some irritating cdrcumstanoe to light up the disease. 

Absoees formation oconplicatijig joint tuberculosis is beet treated 
ejq>eotantly. We know that if abscesses are left alone th^ disappear 
without any treatment in at least 20 per cent of the cases, end that 
this percentage can be largely increased under the treatment of re- 
oumbencj. Then, too, the risk of a secondary pyogenic infection is 
less if abecessee are allowed to open spontaneously. 

With the advent of the bismuth paste, abscesses are indiscrimi- 
nataly opened, evacuated, and filled with the paste. Sinuses of 
tuberculous joint disease are also injected with the bismuth paste, 
which is a more rational procedure. 

It ia doubtful if bismuth exerts any therapeutic action in tubercu- 
lous sinuses, though Beck believes it creates a leucoc^tosia. It is 
more reasonable, however, to consider the acticn of the paste as being 
chiefly mechanical, for by plugging up the sinus it dams boob the 
pus, excludes the air, and prevents entrance of pyogenic bacteria, all 
of which are favorable factors for the filling in oi the sinuses vrith 
granulations. Clear vaseline injected into a sinus exerts the same 
influence as when ccsitaiuing bismuth. 

Experience with bismuth paste at the Home for Deetitate 
Crippled Children has shown that the greatest sucoees has bem 
attained in old sinuses of tuberculous joint disease which have been 
discharging for one or more years, and that they could be oozed in 
seven days to two months, but that new channels would form as an 
ontlet for the tuberculous debris coming from tbe seat f>{ disease; 
that abscesses would heel up in thirteen to twraity-coie days, but 
later would refill with pus and then open spontaneously. This led 
us to ahondixi the use of paste in sinuses or abaoeeses in joint tuherou- 
losis where the disease was still active, as it did not favor cicatriza- 
tion of tha new tissue nor deetroy or encapsulate the tuberculous 
foous. 
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The exact value and place of toberculin in ortht^eedlo practice is 
still Qnsettled. However, I believe it is current among orllioptedio 
Bui^eons Uiat its use is not ao promiBing in this particular field aa it 
is elsewhere. In m^ own practioe it is no longer administered. S<nnie 
^ears ago, at the Home for Destitnte Crippled CMLdren, we selected 
a certain numlier of cases of tuberculous joint disease as near alike 
as possible: one-half of titeee cases were given tubercuUa for nine 
months according to the method of Wright At the end of this period 
die patients who had been given tuberculin did not show anj greater 
improvemeot tluui Hkose treated without it. Then, too, from a oai«> 
ful study of reported cases treated with tuberculin, the conviction 
has grown upon me that tabeicnlin, in ordinary dosee, has no curative 
value in bone and joint tubenmloais. One of my coUeaguea, whose 
opinion I greatly respect, states that " tuberculin administered by the 
cUnical method in harmless doses is ueeleea ; administered in larger 
doses it is both dangerous and harmful" 

In conclusion I wish to emphasize the fact that conservative 
treatment assists Nature in her reparative methods, and that until 
such time when the pathology of bone and joint tuberculosis vriU he 
mtve dearly understood and defined it is beet to adhere to llie methods 
that have g^ven us the most successful results, which is by the slower 
but surer m^hod of cfHiservative treatment 
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Primary Oarcmoma of tfta Fallopian Tvbe. — Mra. J. H., Aged 62 years, two 
pregnaneiee with living chUdren. Menopause two yeara ago. For the past four 
monthB, without any known cause, the patient has been tormented by rather acute 
pBTozyamal abdominal pain, particularly in the left iliao foMa. During tbe uuu* 
time slie has iiad a watery, rose-colored vaginal discharge which has incieaMd 
very decidedly during the past six weelu. Since the menopause no blood or 
clots have been passed. 

Physical eoodftion generally good. Uiine normal; heart and lungs nc^tin; 
bowels regular. 

Pelvic examination showed an atrophic uterus pushed slightly to the right 
by an oval tumor on the left about the size of a small orange, apparently arising in 
either the tube or ovary. On account of the watery disctumi^ a malignant growth 
was euspected, although careful palpation ol the pelvie cavi^ and inguinal region 
did not reveal any enlarged lymph-nodes. Operation, being advised and accepted, 
was done on October 16, 1S12. 

Upon opening the abdomen a. tumor was found in the left Fallopian tube whi^ 
was very dark red in color. There were a few thin, recent adhesions of inflamma,- 
toiy type which were easily broken down and the tumor freed. The left ovary 
was in a marked state of senile atrophy, while the right tube was normal and 
its ovary atrophic. The parametrium was not thickened, and no enlarged lymph- 
nodes could be discovered in the pelvie. After freeing the tube, which was an 
easy matter, a supravaginal hyaterectomy was quickly done^ 

Examination of the growth showed it to be a pear-shaped Fallopian tuba 
with its abdominal oatium dosed, the uterine ostium being patent. It was filled 
with a dirty, bloody liquid, and on section masses of malignant papillconata were 
found growing from the mucosa. 

The patient made a rapid recovery, and was in very good health in May, 1913. 

Primary malignant growths of the Fallopian tubes can be said 
to be rare. Tbey may be uni- or bi-lateral, and at the b^iinning, if 
the parametriiun ia normal, thej are generally movable, but adhesions 
often exist The growth may be found in the posterior eul-de-sac. 
In many cases very tou^ adhesions are present, which may be so 
extensive that removal haa been found impossibla 

These growths vary in size from tiittt of a small egg to an adult's 
head. The tube is generally dilated in its external portion and 
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attached to tlie uterus by a pedicle. Boran ib of the c^inioD that 
when the tubal grow^ is malignant the ostium closes early in the 
process. There are, however, exceptions to this rule, and the tube 
may c^ien into a cyst in the ovary. The uterine ostium is often patent, 
as in the case reported, while the liquid contents ooutlnually flow oS- 
through the uterus, giving rise to a disdiarge. This liquid may be 
quite dear and limpid (ff, an the other hand, yellowish, purulent, or 
bloody. It has been found so dark a yellow Uiat one mi^t assume 
that a large amount of cholesterin was present 

Tubal cancer may give rise to hemorrhage, and clots are some- 
times found within the cavity of the tube. On the other hand, in 
some casra the cavity contains no fluid, being filled by the neoplasm. 
WheUiOT liquid is present or not, all neofonnations of the tubal 
mucosa present this very important characteristic; nameJy, they are 
papillary in nature, Uiis being time of both the malignant and ncm- 
malignaat sdeuopapillometa. These can be conveniesitly divided into 
three ijpw, which I will consider in detail. 

The first of these is the villous type. The viUoeities are, so to speak, 
planted in Uie wall of the tube, and are rather long, some being forl^ 
at their free extremity. In shape they are usually cylindrical or 
ctmical, while others are dub-shaped. Their base of implantation is 
not large, and they are scattered over the surface, giving the latter a 
velvety hxA. 

The second type is the papillary form. This would seem to be a 
more advanced stage of the former process. This remark, however, is 
not a positive afiKTmati<»i, but it is certainly true that in a tube 
containing villosities one sees, here and there, a tendency to papillom- 
atous transformation, inasmuch as the base of the villosity becomes 
smaller, while its free ead enlarges and divides. On the other hand, 
in tubes containing a prq)onderance of papillary growths, few villosi- 
ties are encountered. It should be meaititHied that occasionally the 
tumor forms true tufts without presenting any tendency toward the 
papillomatous lype. 

These papillomata (I am here speaking from the microscopic 
viewpoint) have generally a very minute base of implantation ; the 
small tumors, which tt^ther form the larger growths, are quite inde- 
pendent of each other, and are only doedy allied in cases of advanced 
carcinoma. The neoplasm thus devdops toward the external surface 
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of the tube. The color of t^e growths is at timee yellowish, at ofhen 
grayish, eometiiiLes a dark red or even bright red, all this depending 
«itirely on the amount of vascularization. 

The ovary is often the seat of pathological change, and, according 
to Doran, it is t^stic in 10 per cent of the cases. Sometimes it is atro- 
phied, at others it is invaded by the neoplasm. The uterus also is some- 
times secondarily involved in tubal cancer, its lymj^-nodes being filled 
with malignant ceils, and this explains w^y recurrraice takes place 
in this organ when, at operation, it has appeared to be perfectly 
normal and free from any malignant change. 

The vagina, pelvic peritoneum, omentum, ciecum, rectum^ and 
bladder are occasionally found involved at operation, or evidences of 
metastases occur after radical procedure. The inguinal glands are 
sometimee invaded by tihe malignant cells, but ascites appears to be 
quite uncommon. In aae recorded case (Le Conte, Johns Sopktns 
Hospital Bidletin, March, 1901) t^ abdominal ostium of t^e tube 
was found to be patent, and tihe ascites appeared to result frcnn peri- 
toneal metastases. 

At the commencement of the process, the epithelium presents two 
forms of proliferation; namely, the papillary and adenopapillary 
types. In the former variety the cells actively multiply, forming 
epithelial buds on the surface of the mucosa. In the second stage the 
epithelial buds, instead of proliferating toward the lumen of the tube, 
dip into the walls, so that islands of carcinomatous cells anastomosing 
with each other will be found in the submucoea and underlying layers. 
In the third stage the cells dip into the interstices of the connective 
tissue, resulting in the formation of alveola filled vrith malignant 
cella. 

In the adenopapillary type the epithelium lining the folds of the 
tubal mucosa has the same pathologic action as the ctU^sac of a 
gland. It dips into tlie mucosa, fomung cavitiee lined witb. cylin- 
drical epithelium which, by proliferation, finally fills them. These 
proliferations rapidly develop and form anastomoses with each other. 
Within the walls of the tube the cells distend the interstices of the 
tissues, and form true alveolte, bo tliat the final outcome of the procasB 
is an alveolar adenopapilloma. 

Augier's case reported by Danel (Thesis, Lille, 1899) is &at of 
a tumor in which the epithelium was metatypical in certain areas. 
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That covering tlie surface of the papillee was very irregular and in 
many hiyem. In some spoia, in the midst of these epithelial cell 
agglomerations, the cells were arranged in sach a way aa to circnm- 
scribe circular and qnite regular spaces, similar to gland tubules. At 
other points ftay ^tge cells in a state of colloidal tran^ormation were 
seen in these cell masses of lining epitlielium. Here and there soToral 
irr^olarly polyhedrio cdla formed nodnlar dosters pulling aside the 
rarroonding elements, and at these points all characteristics of the 
epithelium had ^itirely disappeared and it had assumed the arrange- 
ment met with in the most malignant ^pes of carcinoma. Even in 
those areae where the macroscopic appearance of the tubal mucosa 
seemed normal, the epithelium was abmnnna], forming a complete 
lining but with Tariabl&«haped cells irregularly distributed in layers. 
None of the cells appeared to possess cilia. 

From these rambling remarks on. the pathology of malignant tubal 
neoplasms it at once becomes dear that nothing short of a hystereo- 
tomy is of any avail, and even when this has been done in the appar- 
ently early stages of the growth the prognosis is far from good. 

Henwrrttagie Appendicitit. — A fonng unmarried womui, aged 27 jtan, waa 
■een in cmumltation Febrnary 9, 1900, with the following historj; On Jannai; 20tb 
the patient bad been niddenlj Beised with severe abdominal pain, mora marked on 
the right aide, which waa followed by Tomiting. On the following daj the pain 
had become pretty well limited to the right iliac foaaa, and there waa awne Im- 
provement. XemperatnTS 39* C, pulse 110. 

She remained about the same until January &9th, on which day she had BUch 
a MTere hemorrhage from the bowel m to ean«e coUapee. Thia occorred again on 
February 2d and Ttb, and tba patient's condition became alarming from the 



Ezamlnatiou on February 9th showed slight jaundice of the conjnnctiTa, some 
general abdominal distention, rigidity of the right rectus, and considerable pain 
on preeaure over the cacal r^on. Temperature 39.6* C, pulse 12G and iraalc, 
Teepirationa 24. Widal reaction negative. A diagnosis of appendicitia was made 
and operation decided upon, but on aoconnt ol the wealcened state of the patient 
she was given two injections of BOO Cc. physiological salt solution every 12 hours 
for the following two days. 

Operation February IStb. On opening the abdomen in the right semilunar 
line the aecum waa fonnil greatly injected, and attached to ft was a long, stiit 
appendix measuring 9 Cc. It was bent at an acute angle at the junction of its 
lower third with the middle third, and pointed directly into the pelvis. A few 
thin recent adhesions were broken down and the appendix removed. Abdomen 
closed without drainage. 

The patient made an unerentfol recovery, leaving the hospital thms weeks 
later. The intestinal hemorrhage did not reeur after removal of the appendix. 
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Examination of the appendix showed that the lymphoid i^tem of the mncott 
waa nrnch hypertrophied. There was no erideuce of ulceration of the mncoaa, 
but the Bubmucoaa was infiltrated by tfmphocytes and a few leuoocTtea. In Uw 
hent terminal portion was found some bloody mucua. 

The symptomatoli^ of hemorrliagic appradicitis differs in no 
way from ordinaiy appendicitis excepting that Uie atools contain blood 
or free intestinal bemorrliage occurs. We have then as signs: Fain 
and muscular rigidity in the right iliac r^on, vomiting and intes- 
tinal hemorrhage, with or without oonstipation. There is, however, 
what one might call a particular symptcsnatolt^ in these cases, to 
which I deeire to call attention, this depending on two factors ; namely, 
intoxication in the fiist place^ and, secondly, intestinal hemorrhage. 

When <Hie examines a case of hemorrhagic appendieitiB it will be 
nearly always noted that the nsual symptoms are not the onee most in 
evidence and that the symptoms of intoxication reign. Palpation of 
the abdomen is not very painful, and McBumey's point is not distinct. 
By percussion Uie liver is found to be enlarged and painful, while the 
pulse is rapid, and the temperature ranges from 38.6° to 39° C. 
After the lapse of several days, the pati^it, who has appeared to be 
improving, passes blood per rectum. It may come away pure or 
mixed with the Aeces, 

Whether there is one la^e hemorrhage or if it recun in small 
quantities upon several occasions, as is more apt to be the case, the 
symptomatology is that of severe loss of blood. The integameuts 
become pale and the mucosa ansemic, the pnlse becomes weak and 
rapid, cold sweats occur, and later on vertigo leading to collapse, which 
may ead fatally. Occasionally no blood is present in the stools, and 
still all these signs are present, a condition that may be esplained 
by constipation or by the rapidity with which the intoxication results 
in early death, eo that h^norrhage has not had time to show itself 
outwardly. Jouteau in his thesis (Paris, 1908) has pointed out tfiat a 
sudden rise in tempOTature takes place very soon after the hemor- 
rhage has occurred. 

The prognosis of hemorrhagic appendicitis is undoubtedly very 
grave, not only from the loss of blood, but likewise from the systemic 
intoxication, of which the former is merely a symptom. The loss 
of blood is all the more serious in these cases from the fact that there 
is roial and hepatic insufficiencf from the toxeemia. The prognosis. 
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therefore, depends greatly upon the amonnt of blood lost and the 
integrity of tlie liver and kidneys. 

When all the usual symptoms of acute appendicitis are present it 
IB an easy matter to diagnosticate the cause of the intestinal hemor- 
rhage if this takes place ; but, unfortunately, the case is not so plain, 
because, when atypical in character, an appendicitis may simulate all 
those abdeminal afiectiona which are also susceptible of giving nse to 
hemorrhage aa a oomplication. On the other hand, the hemorrhage 
may take place independently of appendicitis or coexist with it, which 
renders tie problem more cconplex. 

In order to come to a diagnosis, the following steps must be taken 
separately: (1) To ascertain if one is really dealing with an appendi- 
citis with hemorrhage, and not with some other hemorrhagic iSeeiioa ; 
(2) to determine if the blood actually comes from the intestine. In 
other words, the seat of the loss of blood, likewise the cause, must be 
looked for. Among the affections for ^ich hemorrhagic appendicitis 
may be mistaken I would menticai acute attacks of mucomembranons 
enterocolitis, typhoid fever, dysentery, and intestinal tuberculosis. 

Mucomembranous enterocolitis frequently accompanies appendi- 
citis, BO that a differential diagnosis between these two processes is 
of the greatest interest. In both there are constipation, pain in the 
ri^t iliac fossa or over the colon, which botii may give rise to intes- 
tinal hemorrhage. To differentiate them a careful analysis of the 
faeces must be made. In mncomembranous enteritis there is no abdom- 
inal rigidity; on the contrary, the abdominal wall is lax on account of 
the enteroptoeis, while in appendicitis it is rigid, no matter how 
little peritoneal reaction there may be. 

When appendicitis gives rise to diarrhoea it can be distinguished 
from dysentery by search for the amcsbse or bacilli in the stools. 
But if the diagnosis is rendered difficult by a ctmdition constantly 
confronting the medical man, — it is certainly so in differentiating 
between appendicitis and typhoid fever. All the symptoms are com- 
mon to both affections, — at least at their commencement, — namely, 
diarrhoea, pain in the ri^t iliac fossa, abdominal distenticm, and 
hemorrhage. Everything appears to point to ^phoid, particularly the 
ambulatory type, and heiB the laboratory comes to our aid, because it 
alone can give us an early diagnosis. 

Given a patient with a typhoid look and a history of intestinal 
hemorrhage from the b^inning of the illness, it is propOT at onoe to 
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TBBvrt to those tests wHch we know ate pathognomonic of an Ebertiuan 
infeotaon (blood esamination and serodiagnosis). In tyi^oid fever 
there is lencopenia ; in appendicitis, leueocytoeiB. 

The differential diagnosis between appendicitis and intestinal 
tubercnlofiia, whether it be a tabercoloaa enteritis or ileocecal toher- 
enlosis, is an easier matter. Intestinal hemonhage due to tab^tm- 
losis is not conunon ; but when it does take place with appendicular 
symptomt the real nature of the leeion can be detected hj a careful 
examination of the contents of the right iliac fossa. In these cases 
one is osuallj dealing with a chronic hypertrophic tuberculosb which 
is accessible to direct palpation in the form of an adherent or slif^tly 
morable tumor, combined wiUi multiple enlargement of the mearaiterio 
or iliac lymph-nodes. Here> too, blood examination may be of SMrice. 

Th^re is another lees amunon affection which should be bcvne in 
mind; I refer to ileocecal invagination; and this particularly when 
the aubject is a young child with abdominal pain, whether localized 
or not to the right iliac fossa, with rigidity of the abdominal walls, 
symptcMns of peritoneal reaction, and bloody stools. 

Benmnber, also, that a gastrodnodraial ulcer with hemonhage 
may simulate appendicitis symptomatically, so that one should always 
be on one's guard. The diagnosis is often a very difficult matter and 
may, in many cases, be cleared up only by an ^^loratory incisicoL 

Inoomplete Tubal Abortion v>itkout Bwptwfv. — On December IS, 1912, I wma 
ftaked in oonsultation to see » Toong married womAn, 29 yean of age, on Account 
of B uterine liemorrbage which had luted for Mreral days. In reality it was only 
a dark-reddish discharge whioh had made its appearance on December 7th, three 
days after the regular menstruation was diie. Menstruation had last taken place 
on November 6th ; it had always occurred regularly every four weeks, and, althou^ 
married for six years, the patient had aerer been pregnant. She complained also 
of slight pain In the lower abdomen, but otherwise felt perfectly well. 

Abdominal exaininati<Mi showed that the walls were relaxed excepting over 
the left iliac fossa, where there was marked abdominal rigidity and where pais 
could be elioit«d. Bimanual examination revealed an oval mass in the left Uiae 
foeaa about the size of a large plum. The ntenu was in normal posititw, Um 
fundus just teaching the pubis. The cervix was somewhat sirftened and the oe 
patulous. The left lateral oui-de-$ae wa« tender and tiered reeistanoe to the 
exploring finger. Hie posterior and right lateral tmlt-dt-iao were free. 

Upon surveying the situation I came to the natural conclusion that the ease 
was Ane of early pregnancy, probably extra-nterine in nature, but, in order to be 
positive, thought it wise to wait and "^"'l'" the patient a few days later. In 
the meantime she was ordered to remain quietly in bed and to have tiie disdiaige 
carefully examined for any evidence of membrane. Three days later, after a 
faw edioky pains, a fairly good-siaed bit of msmhrane was passed. 



)vGoo'^lc 



aOltB [THnSITAL BUSOIOAI. CASES 226 

A» M dottbta oonmniing the dUgnosis were now nautnd, tba patient entered 
a private hospital. On the following day (December 14th) the condiUon of the 
left iliac foesa was ae followa: A distinct and vei; tender msaa could be made 
out, decidedly pasty to the touch, both the posterior and right lateral oul»-d»-tao 
being perfectly free and painless. 

On December Iflth the abdomen waa opened in the median line, and, much 
to our surprise, upon exposing the peritonenm it waa found to be duk blue In 
color, evidently indicating a collection of blood in the abdominal cavity. When the 
peritonenm was incised a hemorrhsgie focus was revealed eomposed of a mass of 
small clots, for the most part organised, and a small amount of liquid blood. 
The blood and clots were first removed, then the left tube, which was slightly 
adherent to the broad ligament, waa freed and removed. A small cigarette drain 
was inserted, and the abdominal incision dosed in three layers. The oonvalesoenoe 
was uneventful, the patient leaving the clinio two wedcs later. 

Examination of the tube showed that its oavity was perfeeUy normal ncept- 
ing in the r^on of the pavilion, whose fringes were thickened, infiltrated, and 
covered with fibrinous deposits which together with the ovary, which had also 
been fsmoved with the tube, formed the seat o( the ovarian graft and point of 
detaehment id the ovum. 

When we take into consideration the iQtermediaTy forms between 
rupture of the tube and complete tubal abortion without rupture, an 
early diagnosis is necesaary in order that we may act promptly. 
The diagnosis of sudden rupture in a tubal pregnant^ need not con- 
cern us here, as the story has been told many times ; but the difficulty 
increasee when it beocwnes necessary to make a differential diagnosis 
between incomplete tubal abortion and incomplete or even complete 
uterine abortion. Both cases (detachment of the uterine or tubal 
oTum) produce similar symptoms ; namely, irregularity of the menses, 
bloody vaginal discharge, vertigo, pain in the abdomen, and progressive 
aniemia. 

To differentiate these two forms of abortion, it is necessary care- 
fully to observe the nattire of the blood passed per vaginam. In 
ordinary miscarriage the metrorrha^a is profuse and inteirmittent, the 
intervals are rather long, and until the ovum is expelled the hemor- 
rhage is real. But blood alone is not expelled, for along witii it oome 
bits of membrane and dots. 

In incomplete tubal abortion things are quite different. The blood 
passed per vaginam is much less in quantity, the flow is continuous 
and almost regular, but from time to time it preeenta variations in 
amount, the increase of the intermittent discharge correspcmding to 
the detachment of the ovum in the tube as the process progresses. A 
few whitish membranes may come away, but there are ne'ver lai^ 
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clots. The blood is not so bri^t a red as in uterine abortion, nsnallj 
being of a typical rusty color. 

FaJD is more intense in incomplete tubal abortion, excepting 
when there ie rupture of the tube, and it is localized distinctly in one of 
the pelvic foeste. There a tumor slowly devdopa which, when due to 
an hEematocele, ie semisolid to the feel. But what is all-important for 
the diagnosis is the increase in size of the mass from time to time, 
and this corresponds with the paro^sma of pelvic pain complained 
of by the patient and the appearance of metrorrhagia. 

At the time a rupture of the tube takes place, the amotmt of 
anerania can rarely be exactly eetimated. The clinical syndrome is 
composed in these cases of symptoms of frank acute ansemia, due to 
the amount of blood which has escaped into the abdominal cavity, and 
the symptoms of shook due to pain and peritoneal reaction. Therefore, 
there is every indication for the administration of morphine, which 
will control some of the effects of the shot^ and allow the surgeon 
to estimate the degree of ansemia, likewise to consider the question of 
subsequent or immediate surgical interference. 

Given the gravity of the situation arising from the size of the 
htematocele, the progressively increasing ansemia, and the peritoneal 
reaction, surgical interference is clearly indicated, and should be 
resorted to as soon as a diagnosis has been made. By laparotomy 
the clots and blood are removed, likewise the ovum and everything 
attached to it; consequently the tube and its contents diould be re- 
moved in toio, as I do not believe in conservative surgery in diese 
cases, even if the tube aj^jears otherwise healthy. 

Postoperative complications are infrequent As an an»elietic 
I prefer ether given by the drop method. Ether counteracts the 
phenomena of shock and raises the blood-pressure. 

Mmtingeat Bemorrhagt i* the Newly-Born Infant, — Primipan, aged SB jesn, 
the wlf« of a pkyBicUn, on Maj 11, 1911, gftve birth to ft girl weighing htui 
pounds «nd a half. Labor wm long and diffienlt owing to rupture ot the mem- 
branes early in ita progres*, and also on aeoonnt of the large eise of the fetal 
ttead. After 19 hours, the head no longer advandng to the perineum, the forcepi 
were applied and the child waa delivered at five in the moming. 

The child began to breathe without diffiinilty, although the cord encircled 
its neck twice, and its face wai quite black from venooi staeis. It remained quiet 
and as if In a atate of stupor all day, but in the evening was seised with oonvul- 
eions. The paroxysm was repeated at about midni^t, and from then on the 
attacks became mote and more frequent, the convulsions being general, but per- 
haps more marked in the upper extremities and faee. 
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W« saw tbe child at 8 a.h. on tbe following day. Examination thomd a well- 
formed female infant in evident stupor j pupils equal and reacting to light. Pulse 
138, respirations 39. An almost continuous spasmodic contraction of the arms 
and hands, lees marked in tbe lower extremities. Fontanels bulging with absence 
of pulsation. A diagoosis of meningeal hemorrhage was so obvious that lumbar 
puncture was omitted and surgical interference resorted to at onoe. After tbe 
ordinary preparation of the field of operation, an elastic ligature was lightly 
applied, and a short incision was made over the anterior fontanel, which was 
pi^icnlarly bulging and dark-oolored. A large needle was then introduced, 
which gave issue to a few drops of blood; but, as this was insufficient, an incision 
E em. long was made over the left ooronary. sntnre and the dura mater incised, 
giving issue to about IS Cc. of dark blood. The same procedure followed on the 
right side, but only about 5 Cc. <rf blood oame away. 

At the end of the operation, which was done without aneatbesia, tbe child 
bfgan to be restlesa and cried. A small drain was inserted and the incisions closed 
with bronze-aluminum sutures. 

After the operation the convulsive paroxysms entirely ceased, and the child 
progressed quite well. The sutures were removed on the fifth day, onion per 
primam having taken place. We saw the infant in April, 1912, at which time 
she had developed into a healthy child, although, perhaps, not quite of the 
ordinary intelligence. There was no paresis of the limba, and she was beginning 
to stand on her legs. 

Until within the last few jesis the treatmeDt of meningeal hemor- 
rhage in the newborn had been purely medical, and naturally the 
results were dieastrous^ but surgery at last lent its aid. Lumbar punc- 
ture was first put to trial, and certainly its value is now beyond ques- 
tion. But this operation has been the cause of some mishaps, hence 
the technic must be properly attended to. 

The infant should be placed on tiie side and the spine made to 
project as much as possible so that tbe intervertebral spaces become 
slightly accentuated. Although in infants the space separating the 
vertebral blades and the spinous apophyses is relatively small, ihis 
is largely compensated by the slight development of these bony struc- 
tures. The cord in the infant descends farther than in the adult, 
but not lower than the third lumbar vertebra, and it can be avoided 
by inserting the needle in the fourth lumbar space. The aheatli con- 
taining the cerebrospinal fluid ends with the dural ctil-de-sae at tbe 
level of tiie second sacral vertebra- The fluid should be allowed to 
nm out, never aspirated, as this wouJd cause a sudden decompression 
resulting tn an intracerebral hemorrhage. 

On account of tbe rapid reproduction of tlie cerebrospinal fluid 
in infants, particularly under the irritating action of a collection of 
blood, it should be allowed to flow off by the needle. As much as 
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10 or 15 Ca can be removed without heeitation, and panctnre can be 
repeated a number of timea should signs of cerebral pressare continue 
to exist When there is hemorrhage the cerebrospinal fluid is imi- 
fonnly tinged yellow or pink, aometimee greeDisb when the hemor- 
rhage is not recent, and, above all, it mvst not coagulate. It is by 
these two signs that a diaguoeis can be made when a microscope is not 
at band. 

As a therapeutic measure lumbar puncture has be«i a failure, 
and other means have been devised in order to remove ^e offending 
clots from tie cerebral aurf aoe ; for it is now a well-known fact that 
in the newborn the blood coagulates very quickly in the subarachnoid 
epaoe, and when this ia opened large dote will always be found. 
Lumbar puncture has proved this, because on the fourth day the 
cerebrospinal fluid was hemorrhagic, and on the eighth was perfectly 
limpid in a case recorded by Devraigne {Presse Medicale, August 19, 
1905). 

In 1906, Cuahing, then of Baltimore, proposed and resorted to 
free surgical interference. He c^terated on nine infants with four 
succeasful resulta and five deaths. In justice it should be said that 
he operated from the second to the twelfth day following birth, in two 
caaee he did a bilateral operation, and twice a secondary. 

Cushing's technio is very simple. The parietal is exposed by a 
free horseahoe-ahaped incision of the scalp, following ^e edges of the 
bone. The periostCDm ia next peeled off, then the fibrous tissue of the 
fontanels is cut with scisaora around the parietal, which is then foreibly 
broken at its base and reflected backward. Thus the dura is exten- 
sively exposed ; it will be found black and motionlees. It is then in- 
cised, giving iaaue to blood and clots, after whidi the subanuinoid 
space is gently irrigated with salt solution in order to dean it out 
as well as possible. The elastic band around the head is now removed 
so as to diminish the blood-pressure as much as pc^aible, and the 
dura and integuments are dosed with sutures. If the hemorrhage ia 
bilateral, the tension on tiie opposite side may cause hernia of the 
brain on the aide of operation, and thus prevent closure of the wound. 
Under these circumstances the other side must be operated on, this 
having been required in three out of nine of Cushing's cases. 

Cuflhing's technic has been followed by Meara and Taylor with 
one fatal case ; Hubbard, one fatal case ; Murphy, three casee witJi two 
deaths; and Seitz, one fatal casa This gives a total of 15 cases with 
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nine deaths; in other words, & mortality of 60 per osnt, — a figure 
Dot really enoouraging I Seitz's teehnic differs somewhat from that 
of Cashing inasmuch as he inciaes the scalp, some distance from the 
median line, from the coronary suture to the lamboid suture and 
parallel with the sagittal suture. The scalp is then dissected off and 
the underlying bone cut with a boife to the dura mater, and the latter 
peeled off. Then, at each end of the opening in tho skull and perpen- 
dicular to the first, two more incisions are made in the bone by passing 
the scissors between the detached dura mater and the skull. With a 
hlunt instrument the detachment of the dura is continued to the 
parietal protuberance, after which, on account of the fetal elasticity 
of the cranial bones, the parietal is everted by pressure with the 
thumbs over the parietal protuberance. The dura is then incised as 
far down as possible by a transversal incision and the clots removed. 
Traumatism and shock must be quite as considerable with this technic 
as with that of Gushing. 

Simmons, of Boston, believing rightly that in these moribund 
infants traumatism should be reduced to the minimum, reaches the 
dura by way of the parietals. A small incision of from two to two 
and a half centimetres is made, following the upper bordra of the 
parietal, — in other words, directly over the usual seat of the hemor^ 
rhagio focus, — and the dura is opened. After the blood has been let 
out, the incision is closed. In a way this technic is not so oconplete, 
because the dots may not all be r^noved, but the operation is dearly 
a minor one ; in both cases operated on by Simmons recovery ensued, 
as also in my case here recorded. 

It is evident that by Cushing's method the chance of future organ- 
ization of a dot is done away with or is very slight, and some infants 
have recovered ; but the operation is a very serious undertaking, and 
should not be entered upon lightly. The only danger in Sinunons's 
operaticm is the possibility of tearing the cerebral substance, whidi is 
soft and under great tension, but with care the competent operator can 
avoid this. The all-important point is to give exit to the blood as 
quickly as possible. If at a later date paralyses or epileptiform symp- 
toms appear, the child being more developed and having greats powers 
of resistance to withstand a major operation, this is the opportune 
moment for resorting to the more formidable operations for the cure of 
the lesions which cause the late cerebral symptoms. 
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CABCINOUATOU8 DEQBKBBATIOK OF SBBAOSODB CTST 

Case I. — E. R,, fonale, white, aged 56 jeaxe, married, presented in the Bur- 
gical Out-Patient Department of the UniTersitr Hospital (case-reoord 8B981), 
October 30, 1913, with a tabulated tumor on the middle of the front of the 
scalp, just above the hair line, and the siEe of a ailver dollar. There were 
numerous wens elsewhere in the scalp. 

Under novocain-auprarenin uiKBtheHia the tumor was cut into, and prored 
to be solid, but studded with small cysts. It bled profusely. Clinically, it cor- 
responded to a sebaceous cyst that had undergone malignant defeneration. A 
piece was therefore excised, bottled in formalin, and tent to the Laboratory of 
Surgical Pathology. The following woe reported by Dr. John Speeac: " Macro- 
Bcopically, the external surface is covered by skin from which project numeroua 
dark-brownish hairs. The underlying tissue consists of fibrous trabecule sepa- 
rating numerous <7Btic cavities, the latter being filled with yellowieh, somewhat 
friable, soft contents. Microscopically, the tissue cousiBta of a connective-tissue 
stroma, moderately rich in cells and containing numerous large in-^rwlor islands 
of squamous epithelium, showing pearly body formation with much central 
necrosis." 

The leeaoD to be learned from this case is superlativelj important, 
since it confirms the modem principle of attacking cancer before it is 
cancer, as inculcated by Deaver, ^Rodman, Bloodgood, and others. 
Since this statement appears paradoxical, it ma; be expressed in 
another waj. Primary caxcinoma begins, in the large majority of 
cases, in a patch of epithelium which has been disturbed b; inflam- 
mation, usually of the chronic type, or by benign neoplastic growth. 
The time comes when something occurs that stimulates this crippled 
epithelium to exuberant and riotous growth, in the course of which 
it bursts through its normal limiting membrane and trespasses upon 
tbe tissues beyond, just as when an engine, deprived of its governor, 
races. The slumbering epitheliuim has awakened as a raging cancer. 
To steal this epithelium while it sleeps is tbe aim of the alert sui^eon. 
Therefore, the only " sure cure " for cancer is to prevent it by re- 



)vGoO'^lc 



IKTEBBBTIITG SUBOICAI. OASES 231 

moving precancerous foci. This iucludea seborrhceic keratoses, seba- 
ceous cysts, warts, lueri, pigmented moles; to cure chronic ulcers, 
whether in the stomach or on the Ic^ ; to repair tears, as of the cervix 
uteri; and to substitute linear for spreading scars or for cheloida, 
when poBsibla All such precancerous foci should be subjected to 
microscopic scrutiny for the b^innings of cancer, for in a large series 
there must be some that will show the transition. 

UNB&B ULCEB OF MOUTH : EPITUSUOUA 

CaSk II. — W. N., nule, white, ^ed 64 jeftra, fumer, dngle, prMented in the 
Surgical Out-Patient DepartmoDt of the Unirersi^ HospitAl (CMe-record 39697), 
Juiiuuy 19, 1914, with m linear crack, three-eighths inch long ty one-eizteentb 
deep, on the oral surface of the left angle o( the mouth ; duration, aevea months. 
There waa no induration about it. Waaaermann reaction n^ative. Under 
noToeain-suprarenin anRithesia the leeion waa excised and sent to the Laborator;^ 
of Surgical Pathology. Dr. Speeae described the specimen microscopically as 
"consisting of an epithelial border covering a mass of coanective tissue of 
TSTTing deoutj, between the Sbres of which are several areaa of round-cell infil- 
tration, and deeply aituated are aeveral islands o( aquamoua epithelial eella 
arranged in the form of braniAing proeeaeee and pearly bodiea." Thus the 
clinical diagnosis of carcinoma, which waa made by Prof. M. B. Hartzell, by 
whom the patient was referred, was confirmed bj microscopic examination. 

Here we are dealing with a very early carcinoma developing upon 
the basis, in all likelihood, of a tooth laceration of the che^, which 
is not uncommon in this situation. The malignant ulcer was ablated 
in a stage just a little beyond the precancerous. It subatantiatee the 
C(«nment8 made in discussing the previous case, in that there was 
a time when the lesion could have been ezciaed when a simple ulcer, — 
i,e., during the precancerous period. That the simple ulcer did not 
heal may be accounted for by repetition of the dental trauma and the 
absence of physiological rest. Small though it was, yet the results 
of the lesion may still be diBastrous, since six weeks before the patient 
applied for treatment he noticed for the first time what proved to be 
enlargement of the submaxillary lymph-nodes on the left side — a 
complication tiiat renders the prt^osis very guarded. The malig- 
nant nature of the ulcer having been determined, tiie patient was 
sent into the surgical ward for ablation of the enlai^ed lymph-nodes. 
Whether these proved to be d^tositories of metastatic cancer my notes 
do not state, but this must always be considered a veiy important 
point in Uie prt^osis. 
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Finally, it la to be noted tliat tlie WossemuiDii reaction was nega- 
tive. This teet was made not because the lesion was deemed to be 
specific, but because it has been established Uiat nmnerous malignant 
ulcers aboat the mouth, and particularly on the tcmgue, develop upon 
the baaia of preexisting gununata. Hence the rect^oitiou and euro 
of oral syphilis muat be reckoned among the precanoeroua therapentic 
measures. 

LTICPHATIO LBUKfiUIA : BZOISION OF LYMFH-ITODE FOB 
DU.0IT08TI0 FUBPOSS8 

Case m. — A. F., male, white, ^ed 67 yearB, itreman, mftrried, reported At 
the Surgical Out-P&tient Department of the University Hoipital (caae-remrd 
36424), December 27, 19IS, having been referred from the Medical Out-Patient 
Department to have a Ijmph-node excised for microscopical examination, the 
clinical dla^osifl being lymphatic leuksmia. Under noTocain-aaprareoin an«a- 
thed* a lymph-node of the posterior superflcial cervical chain, juat behind the 
axtemal jugular Tein, waa ablated, bottled in formalin, and sent to the Labora- 
tory of Snrpcal Pathology. Dr. Specie reported as follows: "Histologically, 
the lymph-node contains an abnormal number of normal lymphoid cells, these 
being closely packed together, forming an almost solid mass. Diagnosis, lym- 
phatic lenktemia." 

Irrespective of the clinical history and the blood^icture in this 
caae, we wish to emphasize the value of this method of diagnosis in 
disease affecting the cervical lymf^-nodes. These structures are the 
dumping-ground for all sorts of refuse in the areas which they drain, 
be the primary focus a bacterial infection or a net^laatic formation. 
A mere study of the anatomy of the lymphatic syst^n of the neck in 
conjunction with its applied pathol<^ suffices to show the numerous 
possibilities, and, while a correct clinical diagnosis may be realized 
in the majority of eases, yet t^ere are many puzzling situatJcms that 
can be cleared up only by the microflct^ical examination of an ablated 
lymph-nod& This method is simple, rational, harmless, and con- 
vincing. It will be the cause of many aiirpriaes being spnmg upon 
even the moat astute clinicians. But it must be remembered that in 
most cases the whole story is not told until the primary focus has been 
discovered, for it is to this that therapeutic measures must usually 
be directed in order to bring about healing of the lymph-node. In 
the acute infections the diagnosis is usually not difficult; in the 
chronic, as tuberculosis, it is more difficult; while in metastasizing 
neoplasms it may be most difficult, for here the primary focus may 
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be intracranial, as a aarcoina of the dura mater ; intrathoraoic, as a 
mediastinal neoplasm; and intra-abdominal, as a carcinoma of the 
stomach. It is always a good plan to look beyond the cervical area, 
and to examine the lymph-nodes in the axillie and in the groins. 

SUBACBOUUli SUBSITIS CASTINQ SHADOW IN SCIAQBAM 

Cask IV. — ^H. D., male, white, «ged 66 ye*rB, painter, mArried, preuuted 
«t tbe Surgical Out-Patient Department of the University Hoapital (caae-record 
39861), February 19, 1914, having been referred from the Nervous Out-Patient 
Department by Dr. A. R. Allen. For three months he bad been complaining of 
pain In the right ahoulder, whicik was worse at night. He could not use the arm. 
Clinical examination revealed marked tenderneM o*er tiie greater tuberoaitf of 
tbe humerus, and pain which was increased bj abdnction beyoitd 10 degrees. 
The skiagram (Pig. 1) showed a distinct erudate in the crubacromlal bursa. 
The day after admiarion a fly-bliater was applied over the painful area. One 
wedE later the motions of the arm were complete and painless, and there was 
Terj little pain in the absence of motion. He was discharged cured. 

Subacromial bursitis {Fihroaitia burscB 8id>aeromialis) was dis- 
cuBsed by the writer in these columns last year.' Nevertheless it will 
bear repetition, because it often escapes recc^oitioa as a common 
cause of disability of the shoulder-joint. In my experience every 
leage joint presents a characteristic disabling lesion as the result of 
trauma. — a lesion that remains obscure and indefinite because of the 
absence of gross signs, and yet one that may usually be recognized 
by a knowledge, first, of the mechanism by which the injury was 
produced, and, secondly, of the sign-complex, which usually possesses 
certain pathognomonic features. A list of sudi lesions includes, for 
the ankle-joint, a fracture of the lower end of the fibula witbont dis- 
placement; for the knee, a tear of the meniscus (fracture or luxation 
of the semilunar cartilage) ; for the hip, perforating fracture of the 
acetabulum; for the sacro-iliac jcrint, strain; for the wrist, fracture 
of the scaphoid bone; for the elbow, epioondylitis or teonis-elbow ; 
and for tbe shoulder, subacromial bursitis. 

Subacromial bursitis has been discussed recently by Littig,' who 
quotes Codman as saying that it is usually diagnosed as " brachial 
neuritis, peri-arthritis, muscular rheumatism, circumflex paralysis, 
contusion of the shoulder, fibrous gout, rtieumatism," etc His con- 

' Intbbnational Cumcs, 23d Series, vol. iii, 205. 
•Jottr. A. M. A., 1914, Ixii, 007. 
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dufiioDB are quite in accord with the views I ezpreesed in the article 
referred to above, and are summed up aa followa : 

1. Subacromial bursitis is a very frequent cause of shonlder-joint 
disability. 

2. It is caused by traumatism or by sepsis. 

3. In the first stage abduction and rotation are limited by muscle 
spasm. 

4. In the second stage abduction and rotation are limited by 
adheeions. 

5. In the third stage, when adhesions have been sufficiently 
stretched or dissolved, movemeot may be relatively or emtirely 
unimpeded. 

6. The bursa may be distended with fluid, and limit abduction 
by being caught between the tuberosity of the humerus and the ovei^ 
banging acromion. 

7. Treatment: In the first stage, reet; in the second stage, per- 
sistent but mild stretching of adhesions ; in the tbird stage, ccmtinua- 
tion of movement, with possible excision of the bursa. At any stage, 
a bursa distended with fluid may be evacuated. 

Believing that the most important feature of the treatment in &e 
acute stage had been omitted from Littig's conclusions, the author 
wrote an article entitled : " The Blister Treatment of Subacromial 
Bursitis," which was published in the Jour. A. M. A.^ 1914, Ixii, 1111. 

ACUTE TERDOaTHOVITIS OF BZTEKSOBS OF FIITOEBB ( TENDOSYHTOVITIS . 
UU. BXTBNS. DIQITOBUM COKUDKBs) 

Case V. — J. T., male, white, aged 4S, painter, Bingle, reported at the Bnr^eal 
Out-Patient Department of the Univeraitj' Hospital (case-reoord 39953), March 
3, 1914, with the etatement that three weeka previouBly, while "talkiog" nith 
bU fingers (he is a deaf-mute), he accidentally struck the dorsum of the right 
hand against a flower-pot. Examination revealed the characteristic leathery crep- 
Itatiou, very similar to "crunching" of freshly-fallen snow underfoot. A can- 
tharides blister was applied and the band put at rest oa a splint. The oeit day 
a large blister bad formed and the crepitation had disappeared. The splint was 
removed. Five days later the patient was discharged cured. 

In tbis patient, a deaf-mute, rapid restoration of function was of 
paramount importance. As in subacromial bur^tis, here, too, the 
blister treatment is the most efficacions, and it is doubtful whether 
any other method would have restored function so rapidly. Surely, 
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the old method of iohtliyol and splint would have proved a great dis- 
appointment in this oaae^ 

Other situations in which tendoBjnovitis ie not infrequently seen 
are in the aheaths of the long extensor muscle of the toes, just above 
the ankle, and in the retromalleolar portion of t^e sheaths of the 
perooei muscles. I am still seeing cases of tendoeynovitis at the wrist 
mistakeo for Colles's fracture. 

VSAOTDBB OF KAQIU8 AHD ULNA, 8HA7TS ; BBDUCTION BT DSOBBES 

Case VI.^ — B. H., male, white, aged 14 years, achoolboy, presented at the 
Surgical Out-Patient Department ol the Univeru^ Hospital (case-record 40201), 
April 2, 1914, with ihe historf of baring fallen, two daya preriouBly, while rollar- 
skating, injoring the right forearm. SIdagram (Fig. 2) showed in the antero- 
posterior view for the radiua an oblique line of fracture one inch above the 
epiphyseal cartilage, with the lower fragment shifted laterally one-third of a 
diameter; and in the lateral view (Fig. 3) the lower fragment of the radiua 
displaced dorsally two-thirds of a diameter. The ulna showed in the antero- 
po«terior view a greenstick line which waa iuoomplete externally, with bowing 
of the ulna bo that the concavity presoited externally. 

There are several featuree of interest in this case. In the first 
instance it is evident from the skiagram that the brunt of the force 
was borne b; the radius, whose fracture is complete, and that there 
was snfBcieut force remaining to produce the greenstick fracture of 
the ulna. After rupturing the inner fibres of the ulna and com- 
pressing the outer, the force stopped short of causing a complete 
fracture of this bone. The intact outer fibres of the ulna maintained 
the position the bones were in when the force ceased to act, and there- 
fore presented the t^ef obstacle to reduction. From a study of the 
skiagram it is patent that in order to reduce the fracture attention 
must be directed chiefly toward overcoming the vicious bowing of the 
ulna, and that this could be accomplished only l>y rupturing the intact 
outer fibres, which means conversion of the greenstick into a complete 
fracture. This having been done, the radial fragments, aided by a 
little pressure, would almost take care of themselves. The accom- 
panying series of skiagrams (Figs. 4 to 11) shows that, by following 
this plan, complete reduction of the fragments was ultimately attained. 
A total of five attempts at reduction was necessary. The fluoroscope 
could have been used; but it would not have furnished permanent 
records. 
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A very similar case, except that the fracture of tie ulna was com- 
plete, was illustrated and described by the writer in Intebkationai. 
Clinics, 23d Series, vol. iv, p. 238. The alternatives of " nursing " tiie 
fragments into place are two in number, and it is to be r^retted that 
one or other is frequently employed. The first is to work witiiout the 
aid of the X-rays w fluoroscope, which, of course, is naually unavoid- 
able; or, if the rays are employed, to fail to have another picture 
taken to show the extent of reduction ; or failure to persist in further 
attempts. The second ia to become fri^tened at the appearance of 
the fragments in the skiagram and forthwith to perform open reduc- 
tion and plating. I am quite in accord with the views expreesed by 
Ashhurst and JcAm, whose paper I quoted in the article referred to 
abova The leason this paper teaches is that " a fairly large series 
of cases of fracture of the forearm, involving both bones in some part 
of their shafts, may be treated with satisfactory results without a 
single resort to operation," and that this is the type most often, " and 
usually quite unnecessarily," subjected to operation. I consider the 
teaching that a bad anatomical result does not always imply a bad 
functional result to be baneful, for it furnishes an excuse to be satisfied 
with inferior anatomical reduction. On the contrary, I agree with 
the idea expressed by !Ur. Bobert Jones, of Liverpool, who stated 
that a bad anatomical result gives good functioning in only S9.7 per 
cent., but that a good anatomical result gives good functioning in 90.7 
per cent. The same authority also advisestbat, in addition, the bones 
be restored to their normal curva 

The final point of interest in this case is the separation of the 
styloid process from the remainder of the lower epi^ysis of the ulna. 
Fractures of epiphyses are much neglected in the literature, but the 
writer recently reported two cases," 

CHBONIC FOCAL OSTEOUYGLtTIS OF THE BABE OF THE FIBST 
UETACABPAL 

Cabs VII. — M. J., feDule, white, Aged 61 years, single, cook, reported at tba 
Surgical Out-Patient Department of tlie University Hospital (case-record 40013), 
March 11, 1914, with the history of an injury sixteen months {irevioiiBly to the 
base of the first metacarpal bone of the right hand. Since then there baa been 
pain, which has gradually increnBed in severity. Clinically, there was localized 
tenderness similar to that elicited in fracture, but not quite ao severe, or " wino- 

"AnnaU of Surgery, 1914, lix, 445. 
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ing." There wer« no other dgna of inflMumatioii. SkiagraJn (Fig. 12) rerekled 
% cwrity the size of a pea at the ulnar comer of the base of the firrt metacarpal 
bone. Under nitrons oxide ajueethesia an incieion vaa made along the ulnar 
border of the base of the metacarpal bone. Carefutlf avoiding the tendon of the 
extensor poUicie IcuigoB and the carpo-metacarpal joint, which waa hard hj, the 
OKTity waa readily entered with a chisel and was curetted, granulations with a 
drop of pus being eracnated. The cavi^ waa packed with iodoform gauze and 
a dressing and a splint applied. Upon her return the neit daj the patient stated 
that she had been free from the boring pain for Hie first time in eixteen months. 
On discharge, two weeki later, the wound waa all but healed. 

In the preceding number of Intebnationai. Clinics (24th 
Series, vol. i) the writer illnstrated and described two casee of Brodie'a 
abscess of ttie tibia. The pathology of the lesion in the present case 
is not diasimilar, but is on a amaller scala 

WAST8 OP finoeb; kadiuh thebafy; ccbe 
Case VIII. — B. H., male, white, aged 21 years, single, student, presented at 
the Burgical Out-Patient Department of the University Hospital (case-record 
30T1S), February 2, 1914, with a eeedle wart the size of a pea on the ulnar 
border of the distal interphalangeal joint of the middle finger of the right hand, 
of one year's duration. There was also a smaller wart on the same finger, but a 
little higher up. A capsule containing tea milligrammes of radium chloride #as 
applied to the larger wart for a period of half an hour. Hie smaller wart was 
untreated. At the next visit, nine days later, the wart had diminished in die. 
The radium was again applied, this time for a period of flf^-flve minntea. Sis 
days later the wort fell off, and no trace of a scar remained. At the «ame time 
the amaller ioart, though untreated, ditappeared. 

Warts treated by desiccation with the high-frequency current have 
been illustrated and described in these columns previously.* .One 
application of the spark usually sufficed to bring about cure. The 
objections to this method, in comparison with radium, are that it is 
painful, usually requiring subdermic anesthesia; it is annoying to 
nervous patients and children; and, unless care be exercised, an 
electric bum may result. Radium, on the other hand, works subtly, 
silentiy, and painlessly; is, indeed, the amulet par excellence. A 
scar after the use of radium either does not exist or is conspicuously 
insignificant. On the contrary, radium reduces tiie size of pre- 
existing acars, and is an excellent cure for cbeloids. It also cures 
nsevi and pigmented molee. Indeed, it fulfils the indication of an 
ideal drug, since it acts cite, iute et joewide. 

* Ihteuiatiokal Clinics, 23d Series, vol. iii, S09i S3d Series, vol. iv, 244. 
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Case IX.^A white male, nged 19 yearB, aingle, student, reported at Oiv 
Surgical Out-Patient Department o( tiw Umveriity Hospital (caBe-record 39B641, 
March 4, 1914, with the statement that tor the past two jsars he has nfiticed a 
gradual enlargement of the left breast, and titat as the remit of eonTeraation 
with some medical student* he feared he was getting a cancer. Examination 
revealed no neoplasm, but a well-developed left breast, corresponding to that of 
a Ifl-year-old girl (Fig. 13). The ri^t breast, the genitalia, and the sexual 
instincts were wholly masculine. 

This condition is very rare. KoBter ' reported a similar case in 
a boy 16 years of age. " The left breast poaseeses a promiDeot femi- 
nine nipple with a wide areola. The right nipple is also lai^er tiian 
that of a grown man. On palpation no glandnlar stnictnre is felt on 
the right side, while on the left a weU-developed breast (he size of 
that of a 16-yeaiM)ld girl is pjesent. The young man is otherwise 
quite normal, with normally developed genitals and sexnal instiacts." 

A very interesting case was rep<»*ted by Shnfeldt.' It was ob- 
served by Mr. Mble, a well-known traveller and lecturer, in the 
person of one Chengwayo, chief of Zulus, who was 65 years of age, 6 
feet tall, and of about 400 pounds weight He has married over 40 
wives, and is the father of more than 100 childr^i. It is supposed 
that he nursed eome of them. The genitals are entirely male, fully 
functional and active. He has male instincts, and there is no sexual 
perversion. The children are normal. The picture shows remarkably 
large breasts. 

The writer is indebted to Dr. J. Leon Herman for supplying these 
references. 

LUXATION OF KNBnfOEM FBOOESS OF STEBHTTM 

Cabk X. — J. L., male, white, aged 23 jeare, single, tailor, reported at the 
Surgical Out-Patient Department of the University Hospital (case-record 40259), 
April 9, 1914, with the history of having fallen six months previously flat on his 
chest on a diving-board. Since then he has suffered from pain in the epigastrium, 
which was worse when bending forward. Examination ahowed that the cartilage 
was forced inward, there being a depression at its normal location. He was 
admitted to the surgical ward to have the carUIage elevated. 

'DeuUch. med. Woch., 1905, Ui, 725. 
■ Med. Gounoil, 1910, 244. 
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This iojur^ ib very rare. Malgaignes cited by Agnew/ has col- 
lected two casee. " In both the displacement was caused by foroe 
directly applied to the epigastrium ; and in both the injury was fol- 
lowed by severe pain in the r^on of the stomadi, and hy difficult 
respiration and vomiting, wbidi were only removed by the reduction 
of the cartilage. This was effected, in one of the cases, by pressing 
the finger beneath the cartilage and raising it into position. In the 
other case reduction was effected by dividing the overlying tissnes, 
including the peritoneum, along the side of the cartilage, and then 
hooking it into plac&" Agnew believed that the dyspnoea was due to 
irritation of one or both of the phrenic nerves. With this view I can- 
not agree, since the cartilage is situated in the midline, between the 
two nerves and distal to their terminations. It is more likely due to 
interference vrith the sternal fibres of the diaphragm, and the vom- 
iting and pain to irritation of the peritoneiim and pressure upon the 
liver. 

Skiagram, of course, would fail to reveal &e displaced cartilage, 
unless it were ossified. The symptoms disappeared after operation. 

A lesion in this r^on that often causes pain and vomiting, and 
one that is often overlooked, is epigastric hernia. In this condition 
an annular orifice ia found in the linea alba between iJie ensiform 
and the navel, usually about midway. Throu^ Ais orifice a pellet 
of preperitoneal fat usually protmdes, and at tiroes the wall of the 
stomach is nipped. 

Another similar lesion of this region is diaphragmatic hernia, a 
case of which was iUnstrated and described by the writer in the pre- 
ceding number of International Clikios (24th Series, vol i). 

TOXIC UYOSITIS OF BBECTOB SFIN£ HDSOLE 

Ca0I XI. — A. O., mAle, white, ag«d 22 ye*r«, ringle, fireman, reported At the 
Surgical Ont-P»tient DepArtment of the Univertl^ Hoq)itAl (ease-recard 3M23), 
JanxMTj 21, 1914, with the hiatorj of hAving arlaen • few lUye preriouslj with 
piun in tb« hkck, which oompelled him to adopt a bent Attitude. Attempts at 
straightening np mAde the pAin worw; in fact, the more he bent over, the more 
relief he felt. Examination revealed tendemeie of the erector opina mtuole of 
the right side. Tlte patient was wet-cupped freely, over an ounce of blood being 
removed. At the concluiion of the operation the patient could itrAi^ten his 
back without difScnltj and without pun. 



' Surgery, 1881, if, 40. 
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Provided a correct diagnoeie has been made, there is no treataient 
that gives such instantaneous relief as wet-cappii^ in toxic and in 
certain forms of traumatic myoeitis. 

To slur over a patient complaining of backache may he fraught 
with great danger. Not that it is m; intention to enumerate tlie 
varions causes of pain in the back : they are legion ; but for some 
reason, because the pain ia in the hack, it is not scrutinized so caje- 
fully as pain in the abdomen. I referred to this subject previously 
in these columns,^ by stating that " every backache haa a definite 
cause, which may be toxic, static, or reflex, and every backadie, -^ich 
is too frequeatJy dismissed as ' lumlxtgo,' whidi means nothing at all, 
should be investigated by history and by physical examination with 
as much care as an obscure affection in the upper abdominal zone. A 
case which was almost diranissed in dtis trivial manner proved to be 
a perinephric abscess." , 

An excellent analysis of the subject has recently been written by 
Moriey," and it shows the possibilities of injuries of the back, calling 
a spade a spade, instead of generalizing under the term " sprain." 
The structures that may be involved are the musdes, the f ascias, the 
various ligaments, the joints between tJie articular proceesee, the 
intervertebral discs, the spinal cord, and the nerves. He writes : 

" ii a muscle at the back la torn or bruised, there ia the aune locsliied pain 
uid tendemeas over it as there is in the case ot a nniecle of a limb that haa beoi 
elmilarly damaged. This pain ia incraased faf passive stretching of the miucle, 
or bf active attempts to contract it. If torn coinpletelj across, tha« will be 
immediate loas of power in that muscle; if superficial, a gap can be felt in the 
early daya. The point ot greatest tenderness will be over the tear, and couatant 
in position. In lifting efforts the torn muacle will be moat likely the erector 
apina or one of its upward prolongations, and pain will be definitely increaaad 
by attempts of patient to straighten spine, or \tj paswve attempts to bend it. 
If the latissimuB dorsi has been torn or injured, the movements whidi prodvoa 
pain are those ot raising the corresponding arm or drawing it or the shouMer 
baol^ard. Being a comparativeij superficial muscle, its injury or rupture neoM- 
aarily gives rise to fairly definite local swelling and ecchymosis at first. 

" The lumbar fascia, like the erector spinte, is liable to be torn in violent 
efforts to extend the spine; as in lifting heavy weights. Where the lumbar fascia 
is strained or torn there will be naturally a point of maximum tenderness and 
pain. Such a maaimum point u not to bs found tn lumbago, 

" Some of the spinal ligaments have probably been injured if there is pain 

■ IirrEKflATto5AL CLtNicB, 23d Series, vol. iii, 210. 
• The Practitioner, 1914, xcii, 103. 
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when tfae p&tient attempts to bend forward or when the surgeon tries to extend 
the patient's epine. Forcible bending forward is the type of injury likely to tear 
the ligaments on the posterior aspect of the spinal colunm. The ligamenta aab- 
flavK are also liable to injory in accidents that cause forcible bending forward 
of the spine, since tli^ are composed of strong and dense yellow elastic tissue, 
holding the laming together, and by reason of this elasticity they are concerned 
in the remunption of the erect poeture after stooping. Thus a man who walks 
with his back bent almost double is unlikely to be the subject of such on injury, 
because that attitude is the one most calculated to put the ligunenta suhflaTa' 
OD the stretch, and tiras to increase the pain from which he sufTers. The inter- 
spinons Ugtmrats are stretched by movements of flexion, and relaxed by exten- 
sion. The intertransrerse ligaments are stretched by moremente of lateral flexion 
away from the affected side. 

" A large proportion of ca«e« is not so simple, and often mciBCles, ligaments, 
and nerves are all Involved. Here the patient is usually helpless, avoids the least 
movonent, is total^ unable to stand or turn over in bed, and the pain and tender- 
ness are diffused. He may be afraid even to micturate or defecate. Such severe 
injuries may therefore be mistaken — as Herbert Page has pointed out — for cases 
of real paralysis. Time will settle the question, and as the effused blood is 
absorbed the greater part of the apparent paralysis will pass off, and the main 
injury, be it of muscle, ligament, nerve, or bone, will be thrown into stronger 

" The joints between the articular proceaaes are injured fairly commonly, 
and are affected with ordinary synovitis. If synovitis exist, rotation and lateral 
flexion of the spine will chiefly Ite restricted. 

" Tbe intervertebral discs are sometimes torn, and give rise to one of the 
forme of incomplete fracture of the spine. Tbe X-rays det«ct such injuries. 
Tuberculosis of the spine Is said to follow this injury more commonly than any 
otber spinal injnry. 

" EVacture-luxation rarely causes difficulty, since the picture is usually 
unmistakable, and immediate onset of paralysis below, plus the irregularis of 
the spine itself, is sufficient to disclose tbe nature of the ease at a glance. It 
must not, however, be assumed that an old fracture is a recent one. 

" Malingerers nearly always assert that their pain or tenderness is in tbe 
midline over the spinous processes, and that it is practically limited to that 
situation. It is only in those rare eases when a fracture of a spinous process, 
or of some part of the vertebra near it, has occurred, or when direct violence has 
been applied to that ^tuation by some small blunt instrument, that the pain 
and tenderness are like^ to be limited strictly to the midline. If the patient 
oomplains of a fixed pEun at a given spot, mark the exact position with a skin 
pencil, and make a careful note of its precise level and anatomical position. The 
all^fed tender spines frequently vary in number and position every time one 
goes over them, not only at each examination, but at different times during each 
examinatl<m. 

"As regards railway spine, most of the patients were neurasthenic before 
the accident, and the accident has only accentuated the neurasthenia. Many 
suffer from chronic sepsiH, others from chronic intestinal stasis and auto-intoil- 
cation, and still others from gross or minor errors of refraction. 

" In the treatment, limit the intake of purln foods and also of beer. If the 

Vol. II, Ser. 24—16 
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erector apiiue is torn, put the patient to bed in the prone poution, and pbw firm 
Randbaj^ under the shoulderB and pelvie to extend the spine and relax tiie 
injured muscle. Employ q'etematic ezerdaea early, and. if there ii miucular 
wasting or weakness, faradic eUmulatlon, If an anterior ligament of the colonui 
be torn, the belt posture it the arched spine, and with the back in flexion. Ihere- 
fore, emplc^ the prone position with sandbags and firm pillows under the abdo- 
men. When one of the joints of (he articular processes or a lateral flexor has 
been Injured, the best position is the lat«ral with the injured ude downward and 
a pillow under the loins, to procure flexion toward the injured ude. In some 
cases the occurrence of an injur; draws attention for the first time to sttfllnesa 
in the bade, due to some preexisting disease, as osteo-arthritiB. Skiagrams may 
show osteophytic outgrowths in such cases. Employ early massage to relieve 
pain, promote rapid atmorption of effused blood, improve the nutrition of the 
injured part, and thus limit muacnlar wasting; also, enipl<7 early passive motiGO 
and early systematic active cxerdaes." 

POSTANAL SIND8 

Case XII. — J. L., male, white, aged 40 years, ungle, printer, presented at 
the Surgical Out-Patlent Department of the University Hospital (case-record 
40223), April 4, 1914, compl^ning of "a discharging fistula at the end of the 
spine of several months' duration." Examination revealed a dimple in the mid- 
line near the upper end of the anal groove, which led into a unua. This conveyed 
a protie upward and slightly forward for three inches, and the removal of the 
probe brought away several dark, long hairs. He was sent into the Surgical 
Ward to have the sinus dissected out. 

This coDditiou is due to failure of complete coalescence of the 
cutaneous structures in the eacroooccygeal region. The sinus is lined 
wiUi skin, snd there are often niimerous glands and hairs in its walL 
It may become infected. * If ita orifice becomes Hodted, a form of 
dermoid results. The treatment is extirpation of the sinus if it cajises 
annoyance. In diagnosis it must be distingui^ed from a sinus lead- 
ing to a focus of osteomyelitis, and possibly from a fistula-in-ano. 

LUXATION OF IlfTEBNAI. SEUILUNAR CABTILAOE OF KNBB ; PtSSmtE 
FBACTUBK OF ItJTEEHAI- CONDYLE OF BIGHT FEUUR 

Case XIII. — E. H., male, white, aged 2S years, single, driver, reported at 
the Surgical Out-I^tient Department of the University Hospital (case-record 
39800), February 10, 1914, with the history of having accident^ly hyperextended 
the right knee six wedcs previously. Thereaiter he could scarcely walk upon the 
knee owing to the pain, which is worse at night. The knee locks in flexion at 
times. Examination revealed a joint-mouse slipping back and forth under the 
Onger, just to the left of the ligamentum patella. There is crepitation about this 
body. There is also a seroui synovitis. Skiagram (Fig. 14) revealed a small 
fissured fracture of the internal condyle. Operation revealed a dislocated internal 
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■ODiluiiar oartiUge, whidi wu ablated. There wm also aa hypertrophled villus, 
which oorreaponded to the joint-moaie. There waa conriderable aynovitio before 
and for the first few days after operation; this bad nbsided before discharge. 
After leaving the hospital he Btil) complained of pain going up and down stairs, 
■ad Blight crepitation perusted, but both of these sequela disappeared with baking. 

Luxation of a semilimar cartilage is an injuiy that is peculiar to 
the knee-joint. Its frequency renders it the characteristie injury of 
the knee, just as Pott's fracture is of the ankle, perforating acetab- 
ular fracture of the hip, carpal scaphoid fracture of the wrist, tennis 
elbow, and subacromial bursitis of the shoulder. In many oases the 
veil ot mystery is never lifted to disclose these injuries, and they are 
treated as " sprains " or as contusions, and the patients are doomed 
to years of avoidable crippling, because of misdiagnosis or ill-directed 
treatment A contusion means that nothing has been ruptured, 
nothing broken, nothing displaced, A " sprain " is only too often a 
term that is misused, just as is the term neuralgia or lumbago, — that 
is, as a convenient way of disposing of a case, or of fulfilling the 
obligation of having to give a name to a lesion that sounds plausible 
to the patient To my mind, far from being the easiest, sprains and 
contusions are the hardest diagnoses to make, since they can be justly 
arrived at by processes of exclusion only, — ^that is, after every other 
likely lesion has been considered and rejected. Too oft^i the pathology 
of knee-traoma is considered to embrace, if not a gross fracture, then 
a " sprain " or contusion, and the intermediate conditions are either 
unknown, or, if known, not looked for. 

What are these intermediate oonditions ? Following the scheme 
pursued in dealing with injuries of the back, we find that, between 
the extTMnes of a fulminating lesion, such as a gross fracture, and a 
mere contusion, there may be: injury to the bones, as a fissured frac- 
ture of one of the condyles of the f^nur, as in my case, or of one of 
the tuberosities of the tibia, or separation of one of the tubercles of 
the tibial spine, or tear-fracture of the femur, tibia, or patella, or 
separation of the tubercle of the tibia (Schlatter's disease) ; bruising 
of the synovial membrane or of the articular cartilage, or tear, frac- 
ture, or luzation of the semilunar cartilages; luxation of the pat^a; 
and, finally, a " sprain," the pathology of which should be visualized 
either as an intrinsic rupture or else as an avulsion from itfl osseous 
attaduuMit (including a few granules or a definite shell of cortex) of 
the following ligaments : the crucial, the alar, the capsular, the latanl, 
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or the ligamantum patellee. In a paper entitled " Sprains and Strains 
of the EJnee-joint," Cheattle^" outlinee the subject as follows: 

" Aa to the ligMneats, later*! mobilitj indicates m general rtretchlng or 
rupture, wid is a aerious sign. Eztamat rotation of tiUa indicates rupture or 
fltretching of the two lateral ligamenta, becauBe their joint action limita external 
rotation. The quadricepe tendon maj be torn transrereely above the patella, or 
the ligamentum may be ruptured. In either case there is inability to extend tli« 
1^. As to the crucial ligamente, if it i* poedble to move the tibia lorward, 
without being kept in oontaot with the articular nrface of the femur, the anta- 
rior baa been ruptured or stretched, or has torn away bone; if bat^ward, tbe 
posterior; while if it is poseible to rotete the tibia internatly, both crucial liga- 
mente have been damaged. 

" As to the cartilagee, It is very difficult and almost imposuble, unlesa h; 
Burmise, to diagnose separation of a semilunar cartilage, unless it can be felt. 
It cannot be told clinically whether it be aplit longitudinally or truurerwly, 
merely bruised, or partially detached. The anterior or posterior parte of the 
cartilage are sometimes detached. A detached piece of articular cartilage is 
generally a flat foreign body the size of a dxpenoe or abllling, and may be felt 
slipping about the joint eavi^, most usiully in the upper, inner, or outer parts 
of the suprapatellar pouch. A foreign body may be nipped or broken off byper- 
trophied fringe; a blood-clot; an osteophyte broken off ; or a real body, as a needle. 

" As to the bones, when the soft parte are thickened it ie not wise to express 
a definite opinion, and every case of sprain or strain should be X-rayed. Bony 
crepitus is due to fracture of bone or to great destruction of the articular or 
t^nilnnar eartilsges, which has led to exposure of bony surfaces." 

Discnssing the meobanism of torn semilunar cartilages, Robin- 
son *^ says: 

" With ike leg ttraight, a violent contraction of the quadriceps muscle may 
fracture the patella, but never tears the semilunar cartilage, because in lull ex- 
tension the capsule is taut, the cartilage is at the periphery of tbe joint, and the 
bones are ' screwed home ' and locked, and then no rotation of the tibia on the 
femur is possible, though a slight rotetion inward of the thigh on the leg takes 
place as the last stage of extension is bdng effected. With the leg flexed in part 
or bent to a right angle, a different condition of the parts obtains. Now the 
capsule is relaxed and rotation can take place; and what rotation of the femur 
inward or of the I^ outward occurs, tbe capsule being loose, the anterior half 
of the cartilage is obliquely stretched across the articular surfaces immediately 
in front of those parte of the internal condyle and head of the tibia which are 
In close ooutact. Should now a sudden extension occur the cartilage is nipped 
between the two opposing articular surfaces and becomes a fixed point, and as 
ezteurion of the limb rapidly proceeds the capsule is forcibly pulled outward by 
the contraction of the quadriceps, and, as the cartilage cannot follow, a rent in its 
substance occurs, generally either near ite attachment to the capsule and antero- 

"The PraoHtiotKr, 1914, xcii, 351. 
•^Britith Ued. Jour., Jan. 17, 1B14, 133. 
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poateriorlf , or tlirougb ita Bubatance in the lame directlaii or truisveraely, or 
one or more of its three ulterior &tt«chaiaiita is menched off or torn through. 

" A certain diagnosis can often be made solely from the history. In nearly 
every case we learn by inquiry that there has been: 

" i. A severe twiet of the flexed Imee or a serere blow on the side of the 
Seied Itnee, with or without the patient falling. 

" 8. A sickening pain, and often a sensation of something having i^ven way 
in the joint The pain is caused by overatTetching of the unyielding ligaments 
of th« joint by tlie bones being forced apart by the gripped cartilage when the 
extensors contract. 

"3. 'Locking' of the joint, — that i«, the inability to extend the limb (if 
the anterior part of the cartilage be torn) or, ouch less often, to flex it [if the 
rent ie in the posterior half). The joint sooner or later goes straight of Itaelf 
or by a special effort on the part of the patient, or is pulled straight by someone — 
generally with a feeling as if something had slipped into place. 

"4. A tnnporary effusion into the joint (traumatic synovitis). 

" 6. One or several of the above symptoms, eqiecially of ' looking ' of the 
joint on a slighter but similar accident, such as slipping off a curbstone, twisting 
the le^ in walking, or even turning over in bed. 

" Whoi the patient applies to the gmrgeon, often notiilng can be made out 
on examination of the joint except some tenderness over the Injured cartilage. 
If the femur has been rotated inward (or the 1^ outward), almost always the 
inner cartilage will be found torn; whereaa if the rotation of the femur is outward 
(or of the leg inward) , one cannot be so certain that it will be the outer meniscus 
that will be found ruptured." 

Analysis of RobinaoD's 24 cases yields the following sununary: 

Internal cartilage 22 

External cartilage 2 

Right knee 14 

Left knee 10 

Age*.— 13 to 48. 

Sev.— Hales, 24. 

Ovoupationt. — Coal-miners, 16; football accidents, 2. (The ^ief industries 
In this district are coal-mining and shipbuilding.) 

Halitre of Tear. — 

(A) In inUmal cartilages (tAtal 22) : 

1. In posterior half only 3 

2. Tom anterior attachment only 2 

3. Tom anterior attachment and from anterior part of capsule. . . 6 

4. Bucket-handle tears, — that is, from the capsule only 8 

(a) In whole length 3 

(6) In middle half 2 

(o) In anterior third I 

6. Lon^tudinal splits in substance of cartilage 2 

fl. Trantverse tears in anterior half 4 

(B) In external cartilage (total 2) — both had transverse splits 2 
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Bobinson states that there can be no luxation of a cartilage without 
its being torn ; yet there can be a tear without luxati<Hi. " Hemoe the 
name ' torn menieci ' or ' torn semilunar cartilagee of the knee-joint ' 
should replace ' luxation of the semilunar cartilages,' just aa the lattar 
displaced Key's original term ' interna] derangem«it of the knee- 
joint' (1782)." 

Murphy *^ states that the semilunar cartilages are more commonly 
fractured than luxated, and that they usually fracture on the edge 
and split into a fine web. " Many of the cases are a fraying out or 
loosening of the internal semilunar cartilage, and the symptoms are 
those of a continuous pinching of the small filaments of eartalage, 
often not so large eg a No. 3 silk thread, each of which stretches serosa 
the surface of the joint and gives the patient an enormous amount of 
trouble— pain, lameness, and hydrops from the constant irritation, 
and, finally, a chronic fibrous synovitis. 

" There are three varieties ot doatiDg joiot cartilagea. First, the aeeretion 
cftrtiUge, which b^ns bb s separation of a fold of the BerouB merabraiie or a 
amall fragment; Becond, a frftgnient o( cartilage of conaiderable sise is torn loose 
in the joint and floats about but does not increase in alae; third, an attached 
portion, either of the ^novial membrane or of the flbrouB tissue, beoomee trau- 
matized in the joint and increases in sise, but remains attached, and, swinging 
around in the joint, it acts as a foreign bod;. These are different from the type 
of luxated or fractured semilimar cartilage, because a fractured semilunar car- 
tilage (the more common) is always attached at the central or peripheral zone." 

The treatment of luxation of a semilunar cartilage may be pal- 
liative or radical. Cheattle aays that " if the separation of the car- 
tilage is recent and has happened for the first time, try to replace it. 
If successful, immobilize for three weeks, then passively fl^ and 
extend, then immobilize for another week or two. Then treat as 
sprain or strain in which no looking has occurred. But if the separa- 
tion has happened more than once, or a man's occupation might expoee 
him to serious accident if there is no intervention, operate." 

Mnrphy says : 

" Some of the patients recover ; at least, they go many years without baviiig 
a recurrence. But in a large percentage, when once it occurs, whenever th^ put 
the limb in a certain position or in the same position as when the orl^ual luxa- 
tion occurred, they have it again and again, and the palliative treotSMUt is often 

"Bwgical Clinic; 1913, ii, 48. 
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kept up for two or three, or even four or five, years. Edmimd Owen applied 
plaster casts and the patient was relieved, but the condiUon recurred again and 
again. The application of ambulatory apparntus is deceptive to the doctor and 
to Qie patient; they have no real value, and it ie not the treatment for this lesion. 

" It ia the uniform practice now to advise removal of the cartilage, because 
if allowed to remain it keeps up a continual inflammation of the joint. The pos- 
sibilities of danger are about equal to those of an interval operation for appen- 
dicitis. The hazard of infection is not so great as if we opoMd a perfectly 
normal joint, because here ia a joint in a condition of <^ronic infiammation. In 
mch a joint there is much leas tendency to infection than where the oonditions 
are normal and the tisauei are not infiltrated and the lymph-apaees coffer- 
dammed. In the early cases, unJess there ia considerable inflammatory reactiiKi 
following Uie trauma to the cartilage, we aapirate and inject the joint with a 
two per cent, formalin in glycerine solution one week before operation. In older 
cases we do not do that at all. 

" The incision begina three-fourtha of an inch inside the inner margin of the 
patella, in a line with the patellar ligament, and extends down to the fibrous 
capsule. He latter tears but does not stretch, since it is inelastic Avoid touch- 
ing of the tissues with hands, sponges, or instruments; the service portion of the 
inrtnunent ia not allowed to come in contact vrith anything but the wound. 
Remove Uie cartilage. Cloee the fibrous capsule, being careful not to abrade the 
aynovial membrane, lest adhesions form and a fibrous ankyloala result." 

The treatment of ligamentous sprains is summarized by Cheattle: 

" If an a«ute severe apraio, rest for 24 hours. If seen within the first five 
minutes, oold by Leiter's tubes or ice might arrest hemorrhage. After the first 
half hour apply large, hot, and frequent fomentations. At the end of 24 hours, 
gentle mnaaage to thigh muacles and articulation, and passive movements may be 
begun. If a very severe sprain, continue thia treatment three or four days and 
then let patient walk. At Uie end of a week massage of muscles and joint can be 
continued, and the patient should perform re^Iar muscular exercises. 
keep loo long at rett. If a cAronto tprain, employ regular specified ( 
designed to strengthen the flexors and exteneora, which have become very soft 
and atrophied. Keep this up for at least a year. Vie no tpEinfa or bondage*." 

Kobert Jones, of Liverpoo], an authority on joints, has itis to say 
in reference to the treatment of ruptured ligaments of the knee-joint: 

" The rupture of any of the ligaments of the knee should be treated by 
absolute rest until healing is complete. We know that four or five weeks are 
essential to their repair, and that any elongation or laxity allowed to remain 
means functional disability. We know, furthermore, that for the aocurata rep^r 
of tendon or ligament no strain should be thrown upon them during the period 
of healing. Nothing biU temporary itiffneta folUnot even prolonged rest. We 
would have but few recurring dfaplacements of the semilunars it the first injury 
were efficiently treated by resting the injured structures, more particularly the 
internal lateral ligament." 
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My apprehension of this is that from e ooiiBideration of the im- 
portance of the knee-joint in supporting the weight of the body, as 
well as of the fact that ligamentfl are composed of denae fibrous tissue 
widi but slight vaficularity, the conclusion must be drawn, that it is 
more logical to secure physiological rest by immobilization, at the 
same time maintaining the tonus of the jSexor and ^tensor muscles 
by massage and dectridty. 

Another intermediate injury to the knee, and one that frequently 
escapee recognition, is that of nipttire of the crucial ligammits, as 
well as fractures of the spine of the tibia. This groxmd has been well 
covered in a paper by Jones and Smith.'' Bearing in mind the at- 
tadunents of t^e crucial Hgamenta, the important points to remember 
about their mechanism are : 

" 1. Th« knterior crucikl ligament ia tense when the knee U fullj extended, 
and prerenta tbe tibia from being dieplaced forwards on the femur. 

" 2. Tlie poaterior emcial ligament ia tenae in complete flexion, and prerenta 
the til>iA from being displaced backward on the femur. 

" 3. Both ligamenta check inward rotation of the tibia. 

" Hence if, after an injiuy to the knee, the tibia can be diaplaced baclnrard 
or forward or rotated inward in the extended position, an injury of one or both 
crucial ligaments may be diagnosed. To cause rupture of both crucial ligamenta 
extreme violence is necessary — such violence, indeed, as would produce complete 
dialocaUon of the knee-joint. 

" As to treatment, in case of recent rupture of one or botli crucials, fixation 
of the knee for a period of from three to six months offers the beat chance of 
recovery, and immediate operation should not be reaorted to. In neglected caaea, 
where movement has been allowed early, fixation of the joint should first be 
tried. This fixation ahould be continuous. Where pain, disabilit;, and recurring 
cAusions occur, the choice lies between an operation for suturing the cruciala, 
a mechanical support allowing flexion, or an arthrodesis. If the choice be In 
favor of suture, the capsule and ligaments shoold be made tense by reefing and 
atretching. It would be unreasonable to expect imperfectly repaired cruciala to 
bear the greait leverage to which they would be subjected in the presence of m 
lax capsule and lateral ligament. 

" At t4> fracture of the apine ol the tibia, the most constant sign ia an obatmo- 
tion in full extension. The block feels like a definite bony obstruction, and ia 
quite different from the locking which occurs when a dislocated aemilnnar eai^ 
tilage ia nipped. There may be 

" 1. Avulsion of the tibial spine or its internal tubercle. 

" 2. Fracture of the external tubercle of the spine. 

"- 3. Injury to tiie spine, combined with fracture of a tuberoaity of the tibl». 

" Aa to treatment, if met with at once, the knee should be manipulated until 

"BHt. Jour, of Surg., 1913, i, 70. 
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full exteniion is secured. If there be no sign of Uxity of the joint dae to iujiirf 
to the cmcials or other ligaments, the fixation need not exceed two months. Good 
function maj' be confidentlj eipected, in the abaence of a bone block, to full 
exteniion. When fnll extension ie not poMibl« and disabilitir exists In addition, 
whether it be pain, stiffneu, or effnuon, operation is to be recommended. 

"To obtain a good view and simplify the operation, we would recommend 
that the knee be flexed over the table at almost a right angle, and that a vertical 
indsion be made through the patella. An incision is made starting an inch above 
Uie patella and extending almoat to the tubercle of the tibia. The patella is sawn 
verticallf and its ligament split. The segments of the patella are separated to 
the border of the condyles. The fat behind the patella is removed, when an excel- 
lent view ma; be had of the spine and the anterior crucial ligament Any obstruc- 
tive mass is removed, and the knee is strai^teoed. Tbe ligament of the patella, 
the aponenrosie, and tbe quadricepe exteneor are ftitched. Artfarodeeie of the 
kne^ a perfectly justifiable procedure where the joint is very flail, is rarefy 
called for." 

Jones and Smith have seen 17 cases of injury to the spine of the 
tibia within three years. 

Another injury to the knee that must be considered, particularly 
in (^dren, is traumatic separation of the tubercle of the tibia, also 
known as " Rugby knee " and as " Schlatter's disease," it having been 
brou^t forward by Schlatter in 1903.'* Sir James Paget described 
the condition in his essay on periostitis following sprain. A case has 
berat T^wrted and the literature reviewed recently by Corben."* It 
occurs usually between tbe ages of 13 and 16, and more commonly 
in boys than in girls. The cause ia usually indirect violence, from 
sudden and violent action of the quadriceps extensor muscle. 

" The Bymptoma are sudden pain in the front of the knee, temporary loss of 
power, and occasionally swelling and effusion into the joint, which may be BO 
severe that the condition is mistaken for fractured patella^ Tbe ^fmptoms may 
be BO slight that medical advice is not sought for weeks or months, the condlUon 
being put down to sprain or growing pains. On examination, tendemesa on 
pressure over the affected tubercle Is practically constant. Not infrequently both 
knees are affected. As a rule the displacement of the tubercle is very alight. 
Crepitus ie rarely felt. The diagnosis is decided by a skiagram taken laterally, 
in whitih the tubercle is seen separated from the tibia. 

" Tbe treatment consists of rest and strapping the knee; Ote requisite length 
of time varies from a month up to a year or longer. Complete cure can with 
eonfldenm be promised, with, of course, enlarged tibial tubercle." 

"Btitr. a. kUn. Chir., 1903, xxxviii. 
-The PraotUitM«T, 1914, xcu, &»!. 
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And, finally, to show that it is not even safe to diagnose a couta- 
sioD in the absence of a skiagram, the accompanying cut is presented 
(Fig. 15). Thia patient (caee-record 40176) was struck by a motor 
upon the external surface of the left knee. After the accident he vaa 
able to walk without diflSculty. No gross signs of fracture were evi- 
dent, but there was a spot over the antero-esrtemal portion of the ex- 
tamal tuberosity of the tibia, where " winrang " tenderness was so 
marked that a fracture was suspected. The skiagram revealed a 
vertical line of fracture passing through the external tuberosity. 
There was slight depression of the fragment, but it was supported 
by the head of the fibula and bound by the tendinous expansions. 

FBACTUBB OF INFEBIOB EPIPHYSIS OF TIBIA 

Case XIV.— L. C, male, whit«, aged 10 yeara, achoolboy, waa admftUd to 
the Suif[ical Oat-patient Dep&rtmeut of tlie Univeraity Hospital (eaae-record 
39618), Jannary 21, 1014, with the hUtor}- of having twisted his left foot in 
everaion. The ankle' naa awollen, and there waa only moderate diaabilitf; Skia- 
gram (Figs. 16 and IT) revealed a fracture of the lower epiphyua of the tibi&. 

This case is brought forward to' show what is probably an altei^ 
native of Pott's fracture in childhood. It is one of several oases of 
epit^yseal fracture observed by the writer. Not much is written on 
this subject of fractures of epiphyses. While the upper epiphysis of 
the tibia is the more important as r^;ards the growth of the shaft of 
the bone, yet the lower is important in that it models the tibial por^ 
tion of the tibiofibular mortise, as well as the tibial malleolus. Were 
the fracture not properly reduced and treated, deformity of the 
ankle-joint might result. Almost of equal importance is it to recog- 
nize and treat para-epiphyseal strain, para-epi|4iy8eel sprain, and 
epiphyseal disjunction. 
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A WORD IN BEHALF OF THE OPEN OPERATION FOR 

THE PROPER FIXATION AND REPAIR OF 

FRACTURES, WITH REPORT OF CASES * 

BY PRANK MARTIN, H.D. 

ProfesBor of Operative Surgery and Clinical Surgery, UniTereit; of Maryland, 



I HATB selected this subject of the "Open Operatioii for the Proper 
Fixation and Repair of Fractures " because I am more and more 
convinced that, if they can not be reduced bj ordinary manipulative 
means, the vast majority of fractures should unquestionably be gone 
down upon and the fragments brought in accurate approximation 
without delay. The day has gone by when we are justified in allow- 
ing a patient with a fracture of the femur, or, for that matter, of any 
of the long bones, to be handicapped through life by a shortened 
member, due to overriding at the seat of fracture. During my 
student days it was usual to see a patient with a fractured femur 
recover with deformity and marked shortening ; an inch of shortening 
was considered of do special moment, so the patient could bear weight 
ou the member and hobble about as best he could. To-day the public 
is demanding better results. It is not willing to be handicapped by 
a short limb or deformed member following any form of fracture. 

And just here, let me say, I think we owe a debt of gratitude to 
Dr. Lane for having put fractures on the map, as it were. His work 
really should be regarded as an epoch-making contribution to frac- 
tures ; and his plat^ known as the Lane plate, in my opinion is the 
best fixation device, certainly, that we have at our ctmunand to-day. 
I do not mean to &ay that it is absolutely satisfactory in every way, 
but that, as a method of fixatioo in the general run of fractures, it 
seems to me to be the beet device we have. The ideal thing, of course, 
would be something in the way of a bone plate which could be in- 
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corporated with the callus and be converted into a living callus; bat 
as ;et such a device has not been worked out 

I, personally, have been for a long time going down npon and 
correcting fractures of the long Ixmes, as well as those of the patella 
and of the olecranon, where I could not correct them by manipulation, 
extension^ or what-not, by tiie use of other methods of fixation than 
are at preeent in vogue ; namely, fixation by plates. 

My views in the past have been that the least amount of foreign 
substance that could be used to bring about fixation was the method 
of choice ; that is, if I could get the fragments in position and main- 
tain them in position by the use of silver wire, I made use of that 
I have many excellent recoveries among my records where this has 
been all that was necessary ; but in some cases it was not sufficient as 
a method of fixation, and some slipping or displacement would occur 
at the seat of fracture, and then, too, I have not always been one of 
the eager advocates for the immediate open operation in all frectnrea 
I have felt that a man should have sufficient training in the method 
of reduction of fractures bo that he could adjust broken bonee^ bring 
them end to end, and maintain them in apposition by some splint 
which he knew beet how to apply, and I believe to-day that, if a man 
is properly trained and taught how to reduce fractures and use splints, 
in many cases he could bring about, by a thorough knowledge of frac- 
tures, complete restoration without open operation; and I do not 
to-day believe that every fracture should be cat down upon; bat I 
do believe that if after careful efforts have been made under complete 
amesthesia and the correction of the fracture has not been perfect 
(which will be shown immediately following the efforts by an X-ray 
picture, the advances in which have made this work possible), then, 
if he has done the best he could and has failed to overcome 
the deformity, an open operation should be resorted to in all ^ac- 
tures of the long bones, whether they are near a joint or away 
from a joint, or at any point in shaft where there is a solution of 
continuity. The only exception I make in this is the fracture of 
the lower end of the radius; namely, Colles's fracture. Here I do 
not believe one is justified in going down upon it, and I do believe 
that a recent OoUes's fracture should be overcome by reduction so 
completely as not ever to need open operation. 
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FBACTITBEB OP BOTH BOITE8 OF THE FOBEABH 

If fractores here can not be accurately corrected while under 
aneestheBia by careful efforts at reduction, they should always be 
gone down upon and plated. 

FSACTDKES OF THB HUMEE08 

Most of the simple fractures of the shaft of the humerua can be 
corrected without the use of a plate, imless it is low down near the 
elbow or high up near the aboolder, or nnlefis there is evidence of 
inrolrement of the muscnloepiral nerve, or unless it is a compoxind 
fracture: in these cases they should be opened down upon and plated, 
whether the joint Is involved or not I have several iUustrative cases 
in with this list of cases, showing complete restoration of function in 
both elbow and shoulder, following fracture into these joints by resort- 
ing to open operation and plating the fragments. In one of my 
cases the elbow-joint was involved, and I opened down upon it and 
fastened the upper end of the humerus to the lower end, part of the 
plate eztendiug to the joint, but it fixed the humerus and restored 
the joint bo that he had a perfectly functioning elbow, which he 
could not have had, had I not gone down upon it Likewise, in 
separation of the epiphyses with displacement, I believe they should 
be dealt with by open operation. 

FBAOTUBBS OF THE TIBIA 

In fractures of the tibia I believe the open operation should be 
resorted to, and a method of fixation, either by wiring or plating, 
preferably plating — as it is mudi easier of application, much lees 
difficult to get on, and produces firmer fixation — ^because there are 
many fractures which are so oblique and so definitoly locked in de- 
formity that they cannot be reduced unless you open down upon 
them, unlock them, and forcibly deliver bones into wound ; even then 
they are oftentimes hard to reduce and get in apposition. Plating 
here is infinitely the method of choice. 

TBACTTTItES OF THE TSmTB. 

These fractures, I believe, should be gone down upon and plated, 
imiversally, unless it is a transverse fracture and you are lucky 
enough to get them in position by ordinary methods of reduction ; 
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tliis is perfectly possible in most fractures of the femur in small 
children. I fail to recall, in a long array of fractured femur cases 
in childr^i, that I have had to go down upon diem and correct them, 
and in the vast majority of cases have gotten perfect results by 
ordinary fixation witli splints and extension. The modem surgeon ia 
overlooking the tremendous value of traction in the treatment of 
fractures. Thia, of course, is alone of value in the conservative 
method of treatment of fracture of long bones. The X-ray pictures 
of end-to-end apposition are at times misleading, and, even if end-to- 
end apposition can be gotten by treatment in extension and aide 
splints, the weight of the 1^ is very apt to bring about outward 
rotation of the leg which produces an altered gait, with some limp, 
even though there be no shortening and the limb be apparency pei^ 
fectly straight 

As I have said above, the X-ray picture is confusing in that it 
will show an end-to-end apposition and show a straight skeleton at 
seat of fracture, but it will not show that there has been rotation 
of one fragment on the other, and the long axis of the shaft, being 
out of line, naturally throws the physiology of the muscles attached 
out of line, and, in consequence, faulty function is noted. This 
matter of external rotation outward of the lower fragment is of more 
importance than a moderate d^ree of shortening. By the open 
operation the normal axis of the long bone can be restored and the 
fragments fixed end to end, with the loi^ axis of the shaft ac- 
curately corrected and the muscle power of the limb not incommoded, 
as it is in these cases that have been treated by extension, and, 
although straight limbs have been gotten, rotation has taken place. 
Furthermore, a thi^ fracture plated gives a far shorter period of 
convalescence; the patient is able to be gotten up in a very much 
shorter period than the one who has been treated with the Gordon- 
Buck extension and long side splint, and the knee- and ankle-joints 
are not stiffened by long traction and immobilization, and are prac- 
tically able at once to go on with their functions. 

Fracture of the neck of the femur has always been a moet 
doleful picture, always attended with shortening and in almost all 
cases witb non-union, invalidizing the patient for life, if they recover. 
I believe, if the patient's condition warrants it, if the patient is not 
too old and there are no contra-indications, it should be gone down 
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Upon and the fracture fixed in position either by plating or > screws 
or nails driven through from the great trochanter into the neck of 
femur. I believe this is the proper procedure whether the line of 
fracture is intra- or extra-, or combined intra- and extracapsular. 

I am convinced that if this plan of procedure is adopted, — namely, 
after earnest efforts are made to get the fracture reduced and there 
is failure to accomplish it, — then the open operation is the operation 
of choice, definite fixation being made at the seat of fracture. By 
the use of the Lane plate we can accurately fix end to end the brok^i 
fragments, whether comminoted or not, and give back to that 
long bone its perfect length and straight position, and one that will 
hold from the time the plates are put on, and the limb can be 
rotated as if it had been thoroughly repaired by callns. I have shown 
thifl on ahnost all of the thigh fractures I have plated. As soon as 
the plate is screwed tightly on the bone and there is complete fixation 
the bone can be moved about fearlessly. I believe, as Lane does, 
that a man has to have certain mechanical knowledge in order to ac- 
complish these results properly. The man who is not handicraftsman 
or carpenter enough to mend the le^ of a chair is not surgeon enou^ 
to mend a broken bone of the human body, certainly not by the open 
operation, and certainly he shonld not be allowed to do the open 
operation for the correction of a broken bit of skeleton anywhere. It 
is distinctly a major surgical operation, and should be undertaken 
only by those who are careful operators with good technic, and who 
are accomplished handicraftsmen. There is no surgical operation 
that requires more thoron^ and complete and careful knowledge 
of an aseptic technic. 

COHPLICATIOITS 

If the operating surgeon observes the ordinary precautions, there 
should be no serious complications following. I have seen most 
shocking and brutal results, however, following the open operation 
method of treatment of fracture in the hands of inexperienced men. 
Only recently I saw a child lose not only its arm but its life : a little 
tot of four years of age who broke one bone of the forearm, a simple 
fracture, and the bone was cut down upon and wired. A rapid 
emphysematous gangrene occurred from filthy surgery, and I was 
asked to see it in consultation when this emphysematous gangrene 
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extended up to the shoulder. The arm was taken off near the 
shoulder, but the child died from the combined effects of that and 
the rapidly-spreading gangrene. It was totally unwarranted; a 
death due to meddlraome surgery; because in this particular case 
there was no reason in the world why this fracture should have been 
gone down upon, nor is it, in my judgment, ever warranted in the 
very young. 

THE OPERATION 

In ordinary simple fractures the seat of fracture is gone down 
upon, the periosteum is stripped back from the bones, the bonee are 
delivered with Lane forceps — which I find the most excellent forceps 
for delivering bones and bringing them in position — the plate is 
applied, and the wound closed without drainage. I believe, as Lane 
believes, that careful covering of the skin, protecting the wound from 
any contact with things that have rubbed over the akin, is a very 
important step and should be observed ; namely, sterile towels should 
be clamped around the akin edge after the skin wound has been 
made, and the skin immediately adjacent should be covered ab- 
solutely through the remaining steps of the operation. In compound 
fractures, where there is already infection at the time of operation, 
I believe plating should be resorted to, and, after callus formation 
has begun and there is evidence from sinusee or what-not that the 
plate is acting as a foreign body, it should be taken off. As a rule, 
a plate applied in compound fractures needs to be removed ; for the 
chief object sought after is to get the bonee end to end and hold them 
there while bone regeneration takes place, and this can only be 
done by some fixation device. Plates tiiat are put on tiie tibia im- 
mediately under the skin, with but little covering, oftentimes have 
to be removed ; usually I have found, in a long list of cases where 
I have, prior to my using plates, used wire, that the wire, when 
covered well, was buried and never acted as a foreign body or gave 
trouble, and in patella fractures, where I always use it, and use 
it to-day for bringing fragments in accurate approximation and main- 
taining them there, I have never had to take it away. I am convinced 
that this is the best means of fixing broken patellas ; I have never 
resorted to any other fixation device. I have several illustrations 
contained in tiiis picture list showing the wires in place. 
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I think well of this same procedure, and always use this method 
in fractures of the olecranon, and prefer it to other methods of fixa- 
tion. So, likewise I have found, since I have been using the Lane 
plate, that when I can carry out my operation in a careful manner 
and cover the plate weU I have not yet had to remove ona In 
superficial places, as over the crest of the tihia, I usually take it 
away, especially if it is a compound fracture, before the patient 
leaves the hospital, so that he will not be invalidized later by coining 
in to have a second operation done for its removal. 

FOACTOBED CLAVICLE 

I believe the time may come when all broken collar-bones that 
cannot be held in position will be gone down upon and some method 
of fixation made use of ; that is, if there is marked overriding that 
cannot be controlled. This need should be exceptionally rare, but an 
occasional case may have to be treated by this method. There is 
no excuse for bad overriding in fractured clavicle or ugly deformity, 
because the clavicle can be easily gone ddwn upon and accurate ap- 
proximation of fragments easily made, so that repair will go on and 
not be followed by ugly deformity which ia so commonly the case in 
all fractures treated by splint application. 

FBACTUBBD 8HOBT BONES 

The only short bones that I have used the plating upon was in 
a recent case of fracture of the inferior maxilla where the fragments 
could not be gotten in position, where there were multiple fractures 
— one near the angle and one at the symphysis. I opened down and 
got the fracture in good position, and held it by a Lane plate with 
excellent results. It may be necessary to use smaller plates and 
screws than the ordinary bone plate. 

Should we rely upon the fixation device alone, plating, wiring, 
or what-not, for maintaining accurate approximation while callus is 
being formed for repair of fractures? 

This is a question I am not prepared to answer. Personally, 
I do not rely on the fixation alone, unaided by other external splints. 
I have not as yet had the courage to do that, but I presume that some 
men do. Lane, apparently, relies on the fixation device alone; 
whether it is a rule he adopts throughout I do not know, but with 

Vol. n. Bar. 24—17 
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the case of a thigh I saw him recently plate in Chicago he did not 
put on any external Eplinta, only dressings to the wound. His ideas 
for not doing it were exceptionally good, and the principal one tliat 
he expressed was that he did not wish to inunohilize the knee-joint, 
but wanted it to be free so that motion could he k^t up and thereby 
prevent the sUSening from the long immobilization due to splints 
which handicapped the fall usefulness of the limb for so long a tima 
The bones seem so solid after the plate is on that one feels war- 
ranted in not applying an external splint, but I have as yet not 
adopted the plan. I have incorporated in this article a selection of 
illustrations that cover as near as possible the entire skeleton. Of 
course, the principal ones have to deal with the long bones, but 
there are some few short bones, namely, the phalanges and jaw, 
which are shown. 

OONOLUSIONS 

There are four chief indications for the open operation, and I 
incorporate them here as they emphasize most clearly the importance 
that we should attach to this method of procedure, and I think they 
are sufficiently clear to be in a measure conclusive. 

(1) If after repeated attempts, if necessary, tiie bones cannot be 
placed in apposition or cannot be maintained in apposition, the open 
operation should be resorted to. 

(2) If after reduction of fractures of long bones no crepitus can 
be elicited, you should be suspicious of interposed soft parts and 
rwort to operation in order to prevent a delayed or non-union which 
produces an lumecessarily long period of convalescence; 

(3) All open fractures, as a rule, should be cleaned, fixed, and, 
if necessary, drained. 

(4) All cases of delayed or non-union and all cases of vicious 
union should be subjected to immediate operation; no efforts at 
reduction without operation should be employed. 
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BLOOD TRANSFUSION BY VEIN-PUNCTURE METHOD 

BY WILLIAM A. STEEL, H.D. 
PhiUdelpU* 



Thb mechanical problems of blood transfusion, or transferring 
wbole blood from the vascular syatem of one individual to that of 
another, are to furnish a propelling force and to prevent the blood 
from clotting as it passes from one vessel into another. 

The propelling forces successfully employed have been : First, 
normal arterial blood-pressure; the blood passing from artery of 
donor to vein of recipient Second, the high venous pressure of an 
obstructed circulation produced by throwing an elastic band around 
the arm of the donor tightly enou^ to shut off the return superficial 
venous flow ; the blood then being passed from distended vein of donor 
to relaxed vein of recipient. Third, a synagd may be employed 
draining the blood from the vein of donor and forcing it into the 
vein of recipient ; the blood being immediately reinjected or defibri- 
nated and then thrown into the vessel 

Clotting is prevented by brining the intima of &e vessels ac- 
curately in contact, or, if- connecting tubes of some foreign material 
are used, by lining them with a fatty preparation, as paraffin or 
liquid vaseline. ^ 

In direct vessel anastranoais the radial artery of the donor is 
exposed for two inches ; ligated at its distal end ; its branches tied ; 
a clamp applied two inches from tiie proximal end to control the blood 
current; the end cut squarely off; redundant adventitia cut away; 
the intima held by forceps ; the adventitia stripped back from one- 
eighth to one-quarter of an inch. The most prraninent vein at the 
bemd of the elbow of the recipient is similarly prepared, and the two 
vessels are brought togedier by one of the following metlioda : 

Carrell does an end-to-end anastomosis of the intima of the artery 
and vein, using fine vaselined silk in a manner similar to an end-to- 
end intestinal anastomosis. 

Payr, Crile, Sweet, Elsberg, and Bemheim expedite the operation 
by tying one vessel over the other on specially-devised cannula. 

uo 
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Hartwell further Bimplifies the procedure by dipping the greased 
artery into the vein and holding it there by a circular external clamp. 

The possibility of a reverfle infection when the recipient is a 
septic case led Brewer to connect the two vessels by a bent glass 
tube coated with paraffin. 

Bemheim improved Brewer's technic by connecting the vessels by 
a two-piece slip-joint cannula coated with liquid vaseline. 

The above methods all involve the destruction of an important 
artery. Dorrance and Qinsburg overcame this by devising a vein-to- 
vein transfusion, anastomosing the vessels over a Sweet cannula. 

Crotti and Lindemann have revived the old method of Bundell, 
sucking the blood frem the vein of the donor into a syringe and in- 
jecting it into the vein of the recipient, Crotti dissecting out the 
veins and using a blunt needle to enter the ends of the vessels; while 
lindemann simplifies previous methods by doing away with the open 
operation and vessel destruction. He forces special cannula directly 
through the skin into the veins of donor and recipient i drains the 
blood from one cannula into a syringe and reinjects it into the other 
cannula. The syringe technic is the only one where the amount of 
transfused blood is accurately measured. But the filling and empty- 
ing of the instrument makes one dread the possibility of clots form- 
ing in the barrel and about the connecting joints, and of their being 
forced as emboli into the circulation of the recipient 

The ideal blood-transfusion apparatus is one fitted for emergency 
work; that is, which does not require long laboratory training or 
hospital operating room faciUtiei for its use; which do<« not destroy 
the involved blood-vessels; where there is no open tissue contart be- 
tween donor and recipient; which obviates the danger of miUary 
blood-clots, and where the quantity of transferred blood can be at 
least approximately gauged. 

For years we have practised bloodletting through a krge<!ahbre 
steel needle thrust through the skin and into one of the prominent 
veins at the bend of the elbow The high blood-pressure developed 
in the veins where the return blood fiow is obstructed by an elastic 
arm ligature and the ease with which any quantity of blood is with- 
drawn without clotting suggested the feasibility of allowing the blood 
to flow into the veins of another subject instead of into space. 
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The apparatus deneed for the purpose consista of a central piece 
of glass tubing, with rubber tubing slipped over each end, the rubber 
slipped over two steel connecting pieces and these fitted accurately 
into the butts of two bloodletting needles (Fig. 1). All parts are of 
the same calibre throughout — 12-gauge — and the connecting joints 
so bevelled that ihore are no sharp edges to encourage blood-clotting 
(Kg. 2). 

In using the instrument the parts are separated, then sterilized, 
and each lubricated inside with sterile heavy Bussian mineral oil — 
best done by a bit of cotton on a nasal applicator. The arm of the 
donor is laid alongside that of the recipient Elastic bands are 
placed above the elbows tightly ^ou^ to compress but not to obliter- 
ate the radial pulse ; the skin antisepticized by rubbing with alcohol 
over the most prominent vein at the bend of the elbow ; the puncture 
sites aneesthetized by a drop of cocaine thrown under the skin ; the 
needle introduced in the direction of the blood current in the arm of 
the recipient and the elastic band removed; the second needle in- 
troduced against the blood current in the arm of the donor and the 
elastic band left on the arm; the apparatus quickly connected with 
the blood flowing from either needle (Fig. 3). When enough blood 
has passed over, the needles are withdrawn, and if oozing occurs the 
arms are bound np for an hour. - 

The rate of blood flow through the apparatus was estimated by 
bleeding a aeries of twelve cases. The pressure in the compressed 
veins was foimd to force out the blood at a uniform rate of eight 
otmces to five minutes. This was taken as &e estimated rate of 
flow in our transfusion work. 

The difficulty in the technic is in introducing the needles into the 
veins and in keeping them there. But the impetus given to intra- 
venous medication since the introduction of salvarsan has trained a 
small army of transfusioniats capable of carrying out such work. 

The apparendy weak point in the technic ia the accurate eatimate 
of the amount of blood fiowing throuj^ the instrument The 
relatively small number of cases which were bled seemed to show that 
the high artificial venous pressure produced by the superficial vein 
tourniquet is practically uniform in the healthy adult arm. This 
uniform pressure, combined with the fact that the calibre of the 
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blood-transfeiriiig tube is always the same, accounts for the accuracy 
of the rat« of flow. 

The indications for blood tranafusion and its poeaibilitiea for harm 
as well as good should be thoroo^y appreciated before attempting 
the operation. 
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THE OBSTETRIC FORCEPS : WHEN AND HOW TO APPLY 

THEM* 

BY HARRY J. PHILLIPS, A.B., U.D. 

LoniETille, Kentucky 



The indicatioDB for intervention witt obBtetrical forceps during 
deliveiy maj be convenientlj grouped under tlie following heading : 
(1) Faultfl in the maternal forces; (2) faults in the maternal pas- 
•age; (3) faults in the child; (4) dangers threatening life of the 
mother; and (5) dangers threatening life of the child. 

It has been the custom of man; authors to divide the indications 
between the two latter groups, and, of course, in a measure these 
embrace the others; but the more extended classification mentioned 
permits one to more fuUj explain when forceps should be employed. 

VAULTS IS TSE ItATEBSAI. POBCES 

The application of forceps should never be considered before 
supervention of the second stage of labor ; but when the second stage 
has been readied, I can see nothing to be gained bj allowing labor to 
continue indefinitely, even although both mother and child maj be 
doing welL It baa been my practice to t^minate labor by the 
application of forcq>8 after the second stage has persisted four or 
five hours, although both tbe maternal and fetal pulse-rate might be 
normal. The operation is comparatively simple, since, excepting 
in rare instances, the fetal head will have already reached the outlet; 
indeed, if it has not advanced thus far, the obstetrician should suspect 
some abnormality, such as malformation of the head or pelvic 
deformity. 

It has been claimed by certain obstetricians that simple delay 
is no reason for intervention ; i.e., that one cannot place a time limit 
upon the duration of the second stage of labor. In theory this reason- 

*Read before the West Gnd Medic&l Society, of Louisville, Kentucky, 
April 14, 1914. 
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ing may be aouud enough, but in actual application it entails ad- 
ditional suffering to tie mother; moreover, it ia certainly advisable 
where it is possible to do so, to prevent unpleasant diaturbancee in 
connection with both mother and child. The early employment of 
forcepa in the second stage of labor merely as a convenience to the 
physician is unjuatifiable, since if tie child be forcibly extracted 
from a position high in the pelvis the risk of lacerating the vagina 
and perineum is greatly increased; but the other extreme, — Le., vaitr 
ing until mother and child present signs of danger, no matter how 
long may be the delay in the second stage, — is also unwise; and those 
who follow such a plan will be disappointed in the results. 

The general opinion of English operators is expressed by Herman, 
who, while opposed to early intervraition in uterine inertia, thinks 
it unwise to indefinitely delay the employment of forceps. I wish 
to emphasize the importance of being certain that uterine inertia 
is really responsible for the delay, as this is rarely the true cause 
if the head is arrested high in the pelvic ca.vity. 

FAULTS IN THE MATEBNAl. PASSAGE 

Cases in this group most seriously test the judgment of the ob- 
stetrician. The forcepa are instruments of enormous power, by 
means of which one can overcome obstructions in the parturient 
canal ; but there is a well-defined limit to the tractile force which 
should be exercised. The power which can be eaerted with one's 
forearms is a fair measure of the force which may be safely utilized. 
For the operator to " place his feet against the bed and pull with 
all his strength " is unjustifiable obstetric practice. It means that 
he is operating tmskilfnlly, or has chosen the wrong prooedura I 
cannot too strongly discourage the eonployment of extreme force, a 
plan which has been too generally followed in the past 

In so far as the vagina is concerned, obstruction is uncommon, 
excepting at its lower portion. Malformations, cicatrices, tumors, 
etc., are occasionally encountered. However, they are extremely rare, 
and if decided obstruction be produced thereby it is advisable not to 
undertake delivery by simple traction. Proper incision with removal 
of the obstructing tumor, or cesarean section, should be performed- 

At the perineum slight difficulty sometimes occurs, especially in 
muscular women, in whom, as a rule, labor is not easy; moreover, 
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certain women appear to possess peculiarly rigid tiflsues, — e,g.. elderly 
primipane ; yet I have occaaionally wicoantered marked tiaaue rigidity 
in young women. When uterine contractions are strong and regular, 
rigidily of the perineal muscles may be overcome by the administra- 
tion of opiom, preferably morphine combined with atropina Fail- 
ing in this, ameethesia (even surgical d^ree) may be induced, and, 
if the maternal forces are still unable to expel the head, forceps 
should be immediately applied. 

The most troublesome cases of forceps delivery are where the 
bony pelvis is at fault, not only because considerable manual dexterity 
is required, but mature judgment is necessary ia deciding when the 
pelvic deformity is too great for successful delivery to be accom- 
plished hy means of forceps. 

rAULTS OP THE CHILD 

Among the fetal abnormalities which may necessitate tiie applica- 
tion of forceps may be mentioned : large size of the head, malforma- 
tions, occipito-posterior and facial presentations, and difficulty with 
the after-coming head in breech presentations. 

DANOEBS THBEATENIHO LIPB OF THX MOTHEB 

In this group must be included eclampsia, dyspnoea from cardiac 
disease, advanced phthisis, and other conditions in which, after the 
OS is fully dilated, rapid delivery is deemed necessary. 

DANOBBS THBEATENina LIFE OF THE CHILD 

Some children appear to be more afFected by the process of de- 
livery than others. One must from time to time auscultate the fetal 
heart if there is any delay in the second stage, and also in the first 
stage if the mconbraues have prematurely raptured. The normal 
rate of the fetal heart-beat is about 130. A progressive decrease in 
the pulse-rate indicates danger, and, should it decline to 100 or lower, 
no time should be lost in effecting delivery. Irregularis is more 
serious than simple slowing. It must be remembered that during 
a uterine contraction the fetal pulse-rate becomes slower, but should 
return to normal immediately after the contraction subsides. When 
it does not do so the child is in danger, and should be extracted as 
soon as possible. 
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CONDITIONS WHICH MUST BB FULFILLED IF FOBCEPS ASE TO BE D8ED 

Before one proceeds to appl; forceps, ssTeral conditdonB must be 
fulfilled. (1) The os must be fully dilated; (2) the membranefl must 
be ruptured; (3) the presentation must be suitable; (4) there must 
not be too great disproportion between the head and the pelvis ; and 
(5) the head must be engaged. 

(1) The Os Must be Fully Dilated. — It is questionable whether 
the application of forceps is ever justifiable before the os is fully 
dilated. Even when it appears of the greatest importance to effect 
speedy delivery, it is generally better to incise the cervix, since lacera- 
tions produced by forcibly extracting the head through an undilated 
OB are usually ra^ed and may be sufficiently extensive to cause great 
shock to the mother. The explanation of this is that the cervix, 
not being dilated, contracts whenever traction is made upon the 
child's bead. There is no doubt that the early application of forceps 
is responsible for a large percentage of the cervical lacerations and 
the resulting evils ; on the other hand, it is well known that extensive 
laceration may occur during spontaneous delivery. 

In contracted pelvis dilatation oftentimes appears to be arrested 
owing to the bony canal preventing descent of the head, and it is 
difficult to determine when the os is fully dilated. In such cases, 
however, the cervix is soft and relaxed, imparting to the examining 
finger the impression that no reaistanee will be offered to passage 
of the head. 

(2) The Membranes Must be Ruptured. — I do not believe any 
great disaster would follow the application of forceps over the un- 
ruptured membranes, as it seems hardly possible traction upon the 
membranes could cause separation of &e placwta. As a general 
proposition, however, the membranes should be ruptured before for- 
ceps are applied. 

(3) The Presentation Must he Suitable. — The forceps may be 
applied in all vertex and face presentations, but not in brow preeenta- 
tions. The forceps may also be very useful in delivering the after- 
coming head. 

(4) There Musi not be too Oreai Disproportion between the 
Fetal Head and the Pelvis. — That is to say, the fetal head must not 



)vGoO'^lc 



WHEN Aim HOW TO APPLY OBSTBTBIO P0BCEP8 267 

be too large, as in hydrocepbaltu ; nor &e parturient canal too 
narrow, as in the presence of decided bony deformity. To decide 
tliia a careful bimanaal examination of tbe head and pelvis should be 
made. 

(5) The Head Must be Engaged. — Application of the forceps is 
absolutely nnjostifiable in contracted pelvis if the head is still 
movabla Occasionally, however, the instrument may be employed 
with the head movable at the brim when immediate delivery ia urgent, 
but only when the pelvis is normal. 

PBEFABATION OF THE PATIENT AITD METHOD OF APPLYING F0BCEP8 

Before the application of forceps, it is of the greatest importance 
that the patient be carefully prepared for the operation. Every pre- 
caution should be taken to prevent septic infection. The hands of the 
operator, the instruments, etc, must be surgically clean, and the 
parts of the patient thoroughly cleansed. The bladder should be 
emptied by the catheter. If this be done, many cases of retention 
or partial incontinence may be avoided. Emplying of the bowel con- 
tents is also necessary, because it ia extremely disagreeable to the 
operator to have faeces escaping during delivery of the child; and, 
of more importance, actual danger to the patient is thus avoided 
during vaginal manipulation. It is also deeirable to have tbe patient 
under the influence of an aniesthetic. However, the writer has often- 
times applied forceps without the administration of an azuesthetic 
where the head was low in the parturlrait canaL 

It is largely a matter of custom which position is selected for 
the patient to assuma The dorsal decubitus is preferred in all 
countries excepting Great Britain, where the lateral position is in- 
variably employed. In the simpler cases of forceps delivery there 
is not much choice between tbe two poeitions ; but in the high ap- 
plication of forceps with the head at the brim, or when the pelvis is 
contracted or deformed, the dorsal posture is preferable: not that the 
operation is easier in that position, but because the blades can be 
applied more exactly. Moreover, in contracted pelvis it is often- 
times advantageous to " drop the 1^ " ; i-e., to place &e patient in 
tte Waleher or " hanging 1^ " position. The weight of the hanging 
1^ depresses the anterior portion of the pelvis, thus causing an in- 
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crease in the conjugata vera; but the conjugate at the outlet being 
diminifihed, after the head has passed the brim, the posture should 
be changed to the Uthotomj position. There is another distinct ad- 
vantage which the dorsal decubitus poaaesses in case of " high 
forceps." If the deeplj-aueesthetized patient is placed upon her side, 
although the head may be well engaged, it " slips out " of the brim 
because the body of the child gravitates to the more dependent side. 
Therefore the operator has to apply the inatrum«it to the movable 
head, which ma; be thus forced into a position other than that in 
which it was moulding and trying to pass. 

This brings us to the consideration of an important question, 
viz., the proper relation^ip of the blades of tlie forceps to the 
maternal pelvis and the fetal head. Should the blades be applied 
relatively to the pelvis or relatively to the fetal head ! The blades 
of any. of the varieties of forceps are so constructed that perfect 
position is secured when th^ grasp the head transversely, and are 
placed transversely in the pelvis. If the head of the child always 
occupied the pelvis (with its anteroposterior diameter in the an- 
teroposterior diameter of the pelvis), this could be readily accom- 
plished. But the anteroposterior diameter of the head does not 
always occupy the conjugate; indeed, only at the lower part of the 
cavity is this true. At the brim it is in the oblique or transverse 
diameter of the pelvis, consequently in such inatancea the blades 
cannot grasp the head transversely and remain transversely in the 
pelvis. If one applies forceps to a dried pelvis it becomes at once 
evident that each blade has a certain range of safe movem^it, the 
limits of which are the ileopectineal eminence and the sacro-iliac 
synchondrosis on each aida With the head occupying the oblique 
diameter the transverse grasp is still possible by applying one blade 
over these two points ; hence the old rule under such circumstances, 
" Apply the blades in the opposite diameter to that in which the 
head lies." 

The older obstetricians advocated a deliberate grasping of the 
child's head, and the placing of the blades against the head. Quite 
recently, however, the method of application recommended by many 
writers is that of introducing the blades at tlie sides of the pelvis 
and trusting to the grasp being satisfactory. 
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I will now describe bow the forceps aliould be applied, and shall 
first mention an tmcomplicated case where the bead is low in the 
pelvis. With the woman in the left lateral position I believe it best 
to use the right hand for holding and introducing the blades, and the 
left band internally for guiding them. When the patient is placed 
on her back each blade is best guided into position by the correspond- 
ing hand ; that is, for the right blade, the operator's left hand ; and for 
the left blade, his right hand. 

The left blade is introduced by passing it over the fingers of the 
right hand in the vagina; the blade must be kept closely applied to 
the side of the fetal head, and carefully guided between the head 
and the lip of the os uteri. The handle is then depressed and car- 
ried well backward, which has the effect of bringing the blade over 
the most suitable part of the child's head ; it also takes the blade out 
of the operator's way, when it may be steadied by the assistant The 
second blade may be introduced as was the first, or it may be passed 
into the hollow of the Bacruin and then rotated into position opposite 
the first Kot infrequently I also introduce the first blade In this 
manner. Difficulty in locking tiie forceps hardly ever occurs if the 
head is low, but, if it should, gentle manipulation or reintroducing 
the blades will correct the matter. The fact that the blades of the 
forceps have a good grasp will be shown by their locking readily, 
and by there being little separation between the ends of the handles. 
Tn high application, with the head in the transverse or oblique 
diameter, separation of the handles always occurs; but with the head 
low it always means that die forceps are wrongly applied, or that 
die child's head is lying in a different position than was supposed. 
If the handles are widely separated, the instrument should be re- 
moved and the position and attitude of the head agaia carefully 
examined before reapplication is undertaken. 

In delivery with forceps the im'nJTnTiTn amount of force should 
be employed, and in the accomplishment of tliis one should always 
try to force the head in the direction it would naturally be driven. 
In a normal delivery the occiput is forced lower and lower, and slowly 
rounds the symphysis pubis. The occiput does not usually become 
arrested at the symphysis pubis, but when this happens premature 
extension of the head occurs with the result that a larger circum- 
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ference is broog^t across the vtilvar orifice and rupture of the 
perineum usually occurs. Sudi a contretemps ia likely to eventuate 
if traction with forceps be directed too soon in the forward direction. 
In most iuBtancea I do not remove the bladee before escape of the 
head. Jje&ving the bladee in position while llie head is escaping 
enables the operator to control the too rapid extrusion of the head. 
The amount of space the blades occupy is insignificant, and the only 
objection to prolonging their appUcation is that if the head be 
imperfectly grasped, or if it slips within the forceps, a diameter 
longer than the suboccipitofrontal is thrown acroaa the vulvar orifice. 
The mistake should not be made of removing the blades too soon, thus 
allowing the head to slip backward. If delivery be completed without 
forceps, the head should never be forced outward with the hand unless 
the occiput is prevented from unduly impinging upon the symphysis. 

The application of forceps may be c^halic or pelvic. In the 
former the head ie seized transversely, the bladee resting over the 
parietal eminences ; in the latter the blades are applied in relation 
to the sides of the pelvis without regard to the head. 

In the high operation the application of forceps should be 
cephalic, and &xis-traction forceps should be substituted for the classi- 
cal instrument If the ordinary forceps be used both hands are 
usually required for traction. To secure the most advantageous 
action the tractile force must be applied as nearly as possible in &e 
axis of the birth canal. Axis-traction is possible, however, with the 
common forceps by Pajot's manoeuvre, which is accomplidied as 
follows : " The handles are held lightly with one hand near the 
lock, to avoid much compression, and the other hand is applied upon 
the shanks near the vulva. Pressing downward with the hand upon 
the shank, while the otiier pulls upward at the handles, the two forces 
may be so balanced that the resultant force shall act in the line of 
descent." A strai^t line passing through the umbilicus and tip 
of the coo(^ is practically the line of traction until the head reaches 
the pelvic floor ; this line is parallel with the symphysis pubis, which 
may be taken as a guide. In all high operations, and especially 
if there be pelvic deformity, where there is no reliable anatomical 
guide to the axis of the bony canal, the axis-traction forceps, which 
itself indicates the way and also permits the greatest possible freedom 
of head movements, offers a positive advantaga 
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0C0IPIT0-PO8TBBI0B POSITION OP THE VBETEZ 

notation by means of the hand may he accompluhed in about 
seveuty per cent of cases, and is a most desirable procedure, aa it 
renders delivery of the bead easier and safer for both mother and 
child. It sometimes happens, however, that rotation is impossible, 
or that the nyilposition is overlooked until forceps have been applied. 
Before engagement of the head the application of forceps is inadmis- 
sible. If the head is movable at the brim or can be pushed upward, 
I always endeavor to rotate, not alone the head, but the entire foetus, 
into the dorso-anterior position. If the membranes are intact, this 
is oftentimes possible by external manipulation. If the waters have 
escaped, one hand is introduced into the uterus to the posterior 
shoulder, which is gently forced outward away from &e median line, 
the anterior shoulder being at the same time pushed inward toward 
the median line with the other hand externally upon the abdomen. 
This mancenvre is executed under complete antesthesia. After bring- 
ing the occiput to the front, the head is crowded into the pelvic brim 
by external pressure, and forceps then applied if necessary. If the 
head is too firmly engaged to permit correction, the application of 
forceps should be withheld as long as possible. Generally speaking, 
rotation may be safely awaited so long as the pains are normal, the 
pelvic floor resilient, and both mother and child doing well. Instru- 
mental delivery is more difficult and dangerous to both mother and 
child than when the occiput is anterior, and must not be lightly under- 
tak^L No attempt at rotation should bo made with forceps, except, 
perhaps, by an experienced obstetrician ; otherwise injury will almost 
certainly result to both mother and child. I frequently remove the 
forceps when tbe head has reached the vulvar outlet, and then com- 
plete delivery by manual measures. After the head is well within 
the grasp of the vulvovaginal ring, I have in most instances been 
able to rotate the occiput to the front with the blade. By backward 
pressure against the anterior temple with the fingers of one hand, at 
the same time drawing the occiput forward, rotetion may usually 
be accomplished without much trouble. Even should rotetion be 
difficult, there is little risk of doing harm to either mother or child 
by properly-directed manual efforts. Eotetion failing, delivery is 
completed with forceps. My experience has been that forcibly ex- 



)vGoO'^lc 



272 INTBBITATIOITAX CLINICS 

tracting ilie occiput through the outlet in pruniparse is difficult and 
nearly always results in perineal injury. 

F0E0BP8 IN FACE PEOSENTATION 

Forceps may be employed in face presentation with aatisfactory 
results, provided the head has passed the pelvic brim and the chin 
is forward. When the chin is posterior, the application of forceps 
is contra-indicated. In impacted face position, syniphysiotomj 
should be considered if the child be living and viable, otherwise 
the head should be perforated. In low mento-anterior face positions 
forceps delivery presents no special difficulty. Careful attempts 
at manual rotation are permissible, but no twisting or rotating force 
with forceps should be employed. Extension must be maintained 
and the mechanism of natural delivery carefully followed. 
The only safe application is to the sides of the head, care 
being ^lercised to secure a firm graap, reaching well backward 
to prevent slipping. Any other method of seizure not only endangers 
the child by pressure upon the neck, but is insecure. Traction is 
made horizontally until the child is well under the pubic arch; then, 
by raising the handles, the face, the vertex, and the occiput are suc- 
cessively carried safely over tbe perineum. 

FOECEPB TO THE AFTEB-COMINO HEAD 

In all breech presentations the forceps should be in readiness for 
instant use in the event difficulty is encountered in extracting the 
after-coming head. The application of forc^>8 in head-last births, 
while seldom necessary, , is the most effective way of delivering the 
head, and is attended with no difficulty. The body of the diild 
should be held upward over the abdomen of the mother, and the 
blades passed beneath the fetal trunk. 

IMPACTED BBEECH 

I have once accomplished delivery in impacted breech with forceps 
when unable to get my fingers in the groin. To secure the proper 
grasp upon the fetal pelvis the blades must be applied to the sides of 
the breech, with the tips placed between tie thigh and abdomen of 
the child. This is oftentimes difficult of accomplishmrait, because 
the blades easily slip. When the breech has so far engaged that 



)vGoO'^lc 



WHBK AND HOW TO APPLY OBSTETBIIC FOBCEFS 273 

a foot cannot be brought downward, yet has not descended sufficieittlj 
to pennit use of the finger or fillet, forcepa may be employed. In all 
applications to the breech it is difficult to so regulate tbe grasp as to 
be secure and at the same time prevent injurious pressure. The 
amount of tractile force should be maintained at the minimum by 
making traction only during pains, and by the aid of abdominal 
preasure applied by the assistant over the fundus. 

In preparing the forgoing paper rather liberal abstracts have 
befm utilized from the following standard teit-booka, and it is de- 
sired that full credit be extended to both authors and publishers for 
the privil^e exercised in excerpting and reproducing the data : 

Jkwktt: " The Fnctice of Obatetrics," IBM. 
Kkbb: " Operative Uidwifery," 1008. 
PnGBSOH : " The PrBctice of Obatotrica," 1807. 
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A UNIQUE EMBRYO, PRESENTING A PROBLEM IN 
EMBRYONIC NUTRITION 

BY WINFIELD S. HALL 
ProfraaoT of PhyBiologj, Northwestern UniTCrsit; MedicaJ Schmri, Chicago 



In the spring of 1911 the writer waa the guest of a promineDt 
medical man in central lUinoia, and was out with the doctor on his 
afternoon roimds. In response to a hurry call he went into the suh- 
urbs of the city to find that a young wife, about six months married, 
had jvst aborted a three months' product of conc^tion. The embryo 
lay undisturbed upon the bed sheet where it had been deposited. 
There was veiy little hemorrhage, but, to make sure that there was 
no retention of the placenta or any part of it, the patient waa removed 
to the hospital and a curettement made during the evening; this 
brought away only shreds of what may have been placental tissue. 

The woman made an uncomplicated recovery, but the embryo 
presented a remarkable anomaly: from the umbilicus a loop about 
1 cm. in diameter protruded, and appeared to be the umbilical cord 
returning upon itself and entering the umbilicus. The embryo 
seemed to have had no umbilical connection with maternal tissuee. 
The question naturally arose in the minds of all the medical men 
who saw the case, can the human embryo develop for a period of 
three months, apparently normal as to extent and course of develop- 
ment, but without umbilical connection with the maternal placenta f 
The problem excited so much interest on the part of these medical 
men that it was decided to subject the material to a critical study, 
and for that purpose it was tamed over to the writer by Dr. Edson 
Hart, of Bloomington, HL, whose courtesy in the matter is herrfty 
acknowledged. 

BBVIBW OF LITBaATTJBS 

For a long time medical literature has be«i rich in citations and 
descriptions of foetuses with anomalous and pathological conditions of 
the umbilical cord. Most of the cases have to do with its variations in 
length, its coiling about the neck and other parts of the foetus, the 
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formation of false and true knots, tlie presence of ojsta and tumora, 
variations in the disposition and number of umbilical Tessels, and 
with peculiarities in the methods of its insertion. 

In this discuseion we are interested only in those types of anoma- 
lies which would likely be instrumental in radically disturbing the 
nourishment of the foetus in utero. 

In Voi^ra Handbuch der path. Anat., Bd. 3, published in 1S05, 
appears the following statement : " Der Nabelschtmr kann gaiulich 
fehlen." This statement, however, is of no scieotifie value, as it is 
based upon the heai^ay evidence of midwives and obscure practi- 
ti<Hiers of the seventeenth and eighteenth centuries. 

Hansen reported in 1889 a case in which a midwife, in whom 
he placed great confidence, declared that a seven months' fcetus was 
delivered which had no cord. The writer, however, was inclined to the 
opinion that a sac-like connection had existed between embryo and 
uterus through or along whose walls the umbilical vessels passed; 
but on account of the ragged detachment and collapse of this stubby 
connection, with profuse hemorrhage, its nature could not be ac- 
curately determined. 

A somewhat similar case was reported by Madame Danthez, of 
the Bordeaux Hatemity Hospital. Delivery at eig^t months was 
characterized by the preceding passage of a large quantity of 
amnionic fluid. The abdominal viscera were protruding from a 
rent in the region of the umbilicus, and no trace of the cord was to 
be found. The placenta was larger than normal, with a normal 
uterine face. Near the centre of the fetal face of the placenta was a 
vein about two lines in diameter, but no arteries were observed. On 
the concave surface of the liver of the fostus a small vein was visible 
extending " three or four lines." To accoimt for the nutrition of this 
f<Etns, the midwife suggested the probability of the absorption of 
amnionic fluid or the d^lutition and digestion of the same. 

The editor of the OazeUe is of the opinion that the Danthez case 
is similar to that of Hansen, delivery being accomplished by the 
rupture of a sac-like communication with the placenta within the 
walls of which the umbilical vessels ran. Many abnormalities were 
observed in the fcetus. 

Leopold describes an interesting case that is, however, remotely 
related to our subject. This fcetus was said to have been bom at the 
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end of the sixth month, apparently baring died at the end of the 
fourth month. The cord showed stemoeis at the fetal end. It passed 
from the umbilicus backward between the thighs, and turned around 
the left thi^, being strongly adherent to it. It then passed to the 
right arm, encircling it also with adheeions. About 1 cm. from the 
point where it left ihe arm the cord was looped upon iteelf end had 
grown together. The placental end was normal. The amnion waa 
bespattered with small blood-dots about the size of a millet seed. 

An interesting case of torsion of the cord with resulting strangula- 
tion of the vessels is described bj Chiaje. A seven months' dead 
fastaB showed on delivery that the cord near the fetal end had been 
twisted about four times around, and was much stenoaed thereby, 
showing on section umbilical vessels of greatly narrowed although 
open lumina. 

Shaller described a fetal monstrosity weng^ing 850 grammes on 
delivery. There was no actual umbilical cord, for the abdomen was 
open, and the liver of the fcctus and t^ placenta were separated only 
by the amnion. Vessels from the abdominal cavity entered the 
placenta directly, and thus to a certain extent fulfilled the physio- 
logical requirements. 

DEBCBIPTIOH OF THE FtETDS 

The specimen came to the hands of tiie writer after having been 
preserved several weeks in alcohol and formalin. It measured 51 
vertex breach, and the sex, although not positively to be rec<^ized 
on external examination, proved cm dissection to be female. Histo- 
Ic^cally the tissues were in a good state of preservation, althou^ 
the epidermis and underlying tissues were partly exfoliated in places. 

The cmly nnusnal thing noticed on superficial examination was a 
loop extending from the umbilicus and back again, which was thongbt 
by several who saw it to be the umbilical cord (Fig. 1). 

Microscopic sections of the structure showed it to be a loop of 
intestine protruding from an opening in the anterior abdominal wall 
in the region of the mnbilicus. 

After the loop was removed the appearance was that of a fcetus 
without an umbilical cord but having, so far as could be seen 
macroseopically, an oval-shaped opening widi smooth edges from 
which a hernia of small intestine protruded (Fig. 2). 
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The body of the fcetua was eevered transvereely about five milli- 
metres above tiiis umbilical opening. 

Tbe liver occupied meet of the cTOBe-seotion at this level. Within 
the peritoneal cavitj, between the liver and ventral abdominal wall, 
waa a stratum of material about two milUmetrefl in thicknesB, having 
a gross appearance similar to the abdominal wall muscles of the same 
specimen. Some parts, however, had a more reddish tinge than 
others. The mass had been cut through by section of the body. 
After dissecting away the liver substance in the lower body section 
the stratum above mentioned was lifted out of tJie abdominal cavity 
with forceps. Two more or leas pointed irreigular processes ex- 
tended down into the pelvis, while the tliickest and largest portion 
was in the umbilical region. Stained secticHis of this inase showed 
it to be a blood-clot containing principally red cells, lymphocytes, and 
fibrin (Fig. 3). Special connective-tissue stains showed that organi- 
zation of the dot was entirely absent 

The intestines were removed from the abdomen, and the ventral 
abdominal wall around the umbilicus was photographed frcmi the 
inside; The stump of the intra-abdominal portion of the umbilical 
vein was left on the abdominal walL This passed from the ventral 
wall and entered the liver some distance above the mnbilicus. Below 
the umbilicus the ventral abdominal wall waa uninjured, and the 
peritoneum was continuous aca-osa the mid-line, ^eie being no 
sign of the urachus or hypogastric arteries (Figs. 4 and 5). 

The portion of the abdominal wall shown in Fig. 4 was serially 
sectioned in paraffin. The sections show that the umbilical cord 
was torn off, leaving the ragged peritoneal edges around t^e periphery 
of the resulting oval-shaped opening in the ventr&l abdominal wall. 
They also revealed that the epidermis of the body continuous with the 
cord was torn apart in a similar manner, and, in fact, all tissues 
connected with the cord were thus lacerated. The intra-abdominal 
umbilical vein below the point where it left the body wall to enter 
the liver could also be traced into the open rent, although in this 
position the lumen was partly obliterated by collapse and contraction 
of the walls. [For sections at 7, 8, and 9 (Fig. 4),- see Figs. 7, 8, 
and 9.] 

An examination of the pelvic viscera showed that the upper 
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portion of the bladder had been torn off, leaving its exjxwed ragged 
edges visible in front of the uterus (Fig. 5). 

It was necessary to remove the ovarieB and fallopian tubee and 
pelvic peritoneum before the hypogastric arteries came to view. The 
left one had been torn off immediately distal to the point where the 
inteimal iliac branches were given off, and tlie ri^t a little farther 
distalward at about its deepest location in the pelvis (Fig. 6). 

The fact that at this stage of fetal life the hypogastric arteries 
are not imbedded in the ventral abdominal wall, but run freely, as 
does the urachns (intra-abdominal part of the allantois), through the 
abdominal cavi^ from the pelvis to the lunbilicus, easily accounts 
for their rapturing in the pelvis, as in this case. The writer easily 
proved, to his own satisfaction, by pulling off the umbilical cords of 
fetal pigs, that the hypogastric arteries and allantois break off just 
as readily in the pelvis as at the junction of the cord with the body. 

The summary of the findings is then as follows : 

The mabilical cord of the ftetus was torn off in viero, and a large 
part of the fetal blood was discharged into its abdominal cavity, 
where it formed a firm, tough clot with red cells and lymphocytes in 
the meahes of a rich fibrin network. 

The umbilical vein was ruptured at the point of its entrance 
into the body of the fcetus, and the hypc^astrio arteries and allantois 
in the pelvic' region. 

The deficiency in the abdominal wall had led to an umbilical 
h^mia. 

In spite of the scanty findings of the subsequent corettement, the 
evidence is strongly in favor of the presence of a fairly normal 
chorion. 

The fact that the blood-clot was atill unorganized would seem to 
justify the conclusion that the embryo died soon after the rupture or 
severing of the cord. 

There were no data on which to rest an estimate of the length of 
time which elapsed between the severing of the cord and the death of 
the embryo. 

That an embryo might live a number of days after such on acci- 
dent is likely. Experimental data from mammalian embryos would 
be valuable. 
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THE TEACHING OF SEX HYGIENE 

BY MARIA H. VINTON, AU., U.D^ 

Medickl School Inspector, New Yorlc Ci^; New Jersej State Cha^irman, Public 
Health Education Coniniitt«e of the American Medical Agsociation 



The public mind has so far awakened to the knowledge of the 
many and sad results of venereal disease and the horrors of white 
slavery that a desire has arisen to save the next generation from the 
repetition of the errors of the present one. Good women and good 
men, in and outside the medical profession, have b^nn to clamor for 
the teaching of sex hygiene to ^e young. Yet they are groping 
blindly about, not knowing what they want tau^t or how best to 
teach it They are appealing to us as physicians to tell them what 
to do. But the uncertainly extends to the medical profession as 
well. While they feel the necessity of preventing the physical 
and mental evils thai result from the present bad social system, they 
are loth to lift the veil and disclose in its nakedness the whole of sex 
relations as they know them. On one side we hear the cry, " Let 
us teach sex hygiene in the schools." On the other we are told that 
such knowledge will brush the bloom from the cheek of the innocent 
girl. The girl seems to be the one who ia getting all the attention 
at the present day, the boy being quite left in the shade. A school 
principal, who is herself a grandmother, said to me, " I don't want 
these nice little girls to be taught all these horrid things." She 
voices a quite general feeling that ia based on a great misunderstand- 
ing of what is meant by teaching sex hygiene. 

Certainly, avoidance of venereal disease and prostitution is not 
all of sex hygiene, nor even a small part of it. Very far ahonld we 
be from wishing to teach all our nice little girls the " horrid things " 
of disease and prostitution. But have we taken time to realize how 
much these same little girls may read every day in the newspapers 
about white slavery, criminal operations, and life with a man who ia 
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the hnsbaDd of another 1 Witness Hie now famous case of a woman 
who lived three years a willing prisouer in the rear room of a 
married lawyer's office, which has been clothed in the newspapers 
with considerable pathos and romance. 

Are they not learning from these same papers a great deal about 
sex relations! Again, have the objectors to the teaching of sex 
hygiene stopped to realize that these same pure little girls are gain- 
ing in the street and the companionships of the school Ufe much 
knowledge of the subject, and in a most undesirable w&yl Kany 
physicians have not yet realized that if we do not teach our children 
sex hygiene the street will do it for us, and is daily doing it for us. 
It is time for us physicians to be up and doing, to stop shirfcitig the 
matter because we are loth to take it up. It is for us to formulate 
the method of teaching, and take an authoritative position in the 
community with reference to the presentation of sex plays in the 
theatres and scandals in the newspapers. Much that we are daily 
reading should never be seen by onr children, and will do them far 
more harm than a modest and refined presentation of the stoiy of 
lif^ and instruction in how to prepare for a healthy and happy 
wedded life that shall not end in disease or divorca The very 
mystery with which we surround sex matters makes them subjects 
of interest and curiosity to the child. He will find out about them. 
The only question is, How and when shall we let him do it i When 
your father forbade your reading a doubtful novel, did you not 
strai^tway get it and read it just to see what he objected to ? 

As an example of what little girls in the best classes of society 
learn from companions, let me give you an illustration from life, 
absolutely authentic. A certain little girl, the child of one of the 
oldest American familiee, descended from Puritans and Pilgrims, 
living in the beat of society, daughter of a well-educated, even 
learned father, and of a mother sO refined that to this very day she 
is too modest to discuss sex relations with her daughter, was in the 
habit of playing with her brother and his friends. The children 
were taken by their parents to a farm belonging to a member of the 
family, where they sp^it their summers in healthful play and the 
supposedly pure companionships of the country. Her favorite play- 
mate was a boy of her own age, of eight years, whom she implicitly 
believed she would marry when she grew up. These children were 
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allowed great freedom on the farm of twenty acres and in the 
neighborhood. They hunted bifdd' nests in the woods, gathered 
berries in the swamps, and enjoyed all the pleasures of the country. 
On a certain occasion this girl and her eight-year-old friend, ac- 
companied by the ten-year-old brother, went to the woods, and the 
older boy placed the two younger children in the position for copola- 
tion and exhorted them to have sexual relations. Of course, the girl 
promptly broke away and ran home, sure they were doing wrong, 
but afraid to tell her mother about the occurrence, lest she be 
censured. It appears to me that it would have been far better for 
the child had she been able to tell her mother about it, and have been 
properly instructed in sex, rather than to have been obliged to lock 
it in her heart until she was a woman. In spite of Freadianiam, she 
did not become hysterical nor develop any sort of p^chic disorder 
as a result of the suppression of this memory. This was the time 
to have instructed her in the mysteries of life, and made her under- 
stand why she should not permit familiarities from the other sex. 
This is not an isolated instance, but can be duplicated any day from 
your own woman friends' experience. 

So much for the child of the better classes. Let us now torn to 
the child of the so-called lower classes, and the foreigner within our 
gates. An illustration can be drawn from the happenings in a New 
York public school in a suburban district at the present day. In a 
certain ungraded class in that school is a little girl of eight years 
of age who was telling her mates, and afterward told her teacher, 
what she had seen in the hallway of the house where she lived. 
She gave a full description of how she had seen the sexual act taking 
place in the hall between two young people, one of whom lived there. 
What sort of innocence can we expect from an inhabitant of one of 
our continuous flats, with all the bedrooms opening into each other 
and into the living-rooms t 

Another boy and girl from the same class have just been removed 
from their home because of the immoral surroundings. An older 
sister of eighteen has had intercourse with at least six different men ; 
one of thirteen has slept with a man, and the younger girl of eight 
knows all about what is going on. 

Br. Evangeline Yoimg, of the School of Eugenics, Boston, in an 
article published in the Woman's Medical Journal, cites i 
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cases in which little girls, from four yeerB old up, had had their 
genitals handled hj men and boj^ and been taught intercourBe be- 
fore puberty, and had then been intimidated into keeping the matter 
secret. She gives case histories to prove her stat^nents. Of 72 
cases of girls examined bj her against whom sexual crimes had been 
cfmunitted, in 48 this had happened before thej were twelve ;ears 
old. The youngest of them was but three jears old, and contracted 
gonorrhoea in the act. Jane Addams cites numbers of cases in 
which girls had been victimized at an average age of eight years- 
These instances will serve to show the necessity of teaching what 
sex relations mean at a much earlier age than has been the custom. 
We blind our eyes and close our ears to what is going on around us, 
and then wonder at the sex crimes that go on about us. 

We say, let us teach the parents sez hygiene, and let it be their 
duty to teach it to the children. They have the confidence of the 
children and are the natural instructors of youth. Let vb ask our- 
selves, How many modem mothers have the necessary knowledge 
to teach their children the story of life I How many of those who 
know it ari^t have the courage to toll it to their sons and daughters ? 
How many of the immigrants whom we are receiving by tens of 
lliousands year by year have the knowledge to teach it aright t How 
many have the purity of mind that the teacher of such lore should 
havel 

We say, let us not teach sez hygiene in the schools. But how 
else are these children to learn, if not in the school 1 We teach them 
to keep their bodies dean, what they should eat, how to cook i^ and 
what to wear to be healthy. We even teach in the school how the 
blood circulates and the food digests. Eut never a word is taught 
them about the holiest, the most important fimction of their bodies. 
Every text-book on physiology used in the schools stops at the re- 
productive system. Every school book on biology ignores the proc- 
ess of reproduction except in the lower forms of life. We leave our 
children to grope about in the dark for knowledge of these im- 
portant functions, to pick up a half knowledge wherever they may. 
Yet children daily talk to each other about these things, and hand 
on every scrap of infonnation they may have gained. They are aU 
agog to know where little babies. come from, and we toll them that 
the doctor brought them in his bag that is too small to hold any 
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hahj, or that grandmotlier found the babj \mder a head of cabbage 
in the garden. They laugh at our foolishness and go ask the older 
children. We insist that the child shall be able to take care of the 
money in his pocket and get the right change whem he buys anything. 
He must know the products of the United States, its capitals and 
rivers, and the geography of foreign lauds. But we let bim get his 
sex instructions hit or miss, whoever he can pick it np, as he gets 
his candy and chewing-gum, Wh^i the child comes to us with a 
sensible question as to where he comes from, we say loftily, " It is 
not pretty to talk about such things," or " When you are older you 
will kuow all about such things." When he is older we have btiilt 
up for him so high a wall of reserve about them that neither the 
child nor ourselves are able to get beyond it, and life's problem be- 
comes a sealed book to many, until perchance marriage opens the 
eyes of the girl of a sudden. What wonder that she is often horrified 
by the knowledge that she gains in the honeymoon 1 Is it fair to the 
girl to let this be so ?, Is it fair to the boy to let him think that 
continence will do him harm, and that it is necessary to his physical 
health and manhood that he expose himself to the dangers of the 
house of prostitution { Yet this has been the practice of fathers and 
physicians up to within recent years. So much for the necessity of 
teaching sex hygiena 

Now for the method of the teaching. First, we must define our 
terms. What do we mean by sex hygiene ? Hygiene means health. 
Sex hygiene means a knowledge of how to keep the sex organs in a 
healthy stata Can we learn how to keep them healthy when we 
know nothing about their structure or physiology ? First of all, we 
must teach the child what his sex organs are, where they are placed, 
and how they act But we need not do much of this work imtil he 
has nearly or quite reached puberty. Before this we must have laid 
a foundation on which to build sex knowledge, and this work we 
may begin as soon aa the child asks his first questions about life. 
We may give him instruction in applied biology, beginning with the 
flowers and seeds, continuing with the lore of the birds, and later 
with the life history of his pets. We can show him how feature 
reproduces everywhere through the intervention of two lives, which 
by the imion of two cells or structures produces a new one We 
can familiarize his mind with the words seed-germ and pollen-cell. 
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^g-cell and Bperm-cell, baby seed, baby bird, mother and father bird, 
baby kitten, mother and father cat. He will draw hia own infer^ 
ences about where he comes from by analogy. Dr. Ira Wile Bays 
that as the mind of the child is pore and presents a clean page 
upon which we may write, these facts when written will not call up 
any obscene ideas as they may for us. To him they are only a part 
of the wonderful knowledge that he is daily getting of Nature's ways. 
When his mind is satisfied by knowledge purely given he no longer 
questions his fellows, his curiosity no longer leads him to seek out- 
side the home the answers to these questions. By all means let the 
parents do this work if they are able. But let the school teadi the 
child whose parent is so ignorant or so debased that be cannot 
teach it ' ' 

Shall the orphan and foundling go untaught because they have 
no parents} It is only the few that will be properly taught by 
parents. It is the many who are ignorantly falling into sin and 
disease for lack of right knowledge. 

We cannot leave this knowledge for the Churdi to teach. It is 
the office of the Church to teach morality, and morality has much 
to do with these matters. But morality is not sex hygiene. Granted 
that in relation to sex we must have the uplift of morality every- 
where, we cannot have applied morality until we have elementary 
knowledge of the sex organs and their acti<m. It is the function of 
the parent to give the moral uplift when puberty and adolescence 
bring forward the need of self-control and care of these organs. But 
what of the child of the slum whose parents lack this moral uplift 1 
Must they go without it? 

As to the teacher of sex hygiene in the school : He or she must 
have, first of all, a knowledge of biology, botany, animal and human 
physiology more thorough than can be gained from the ordinary 
school text-book. This teacher must be a specialist in such knowl- 
edge, and must be specially trained for this work. The wdinary 
elementary school teacher is not prepared to teach sex hygiene. 
Who comes to-day nearest to being such a specialist as is needed! 
Is it not the physician, male and female, women for the girls and 
men for the boys ? Then let us equip ourselves for this work and 
create a new specialty, which should be a well-paid one — ^the sex 
hygiene specialist The earlier biological knowledge can be given 
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to boys and girls together. The later knowledge that comee at 
puberty must be given to the eexes separately. We muat have for this 
work physicians who are used to dealing with children, who are able 
to talk simply on «uch suhjectB, who love the child and know how 
to draw out the beet in him, and who are pure in mind and in heart 
to approach the holy of holies, the family. 

As to the period of life when this instruction should be given: 
The biological fonndation can begin t» be built very early, as soon 
as Nature study is taken up. The author heard a married kinder^ 
gartuer talking to her five-year<ilda about the trees and the baby birds, 
and how mother and father bird make a home. The writer said, 
" Why, you are teaching eex hygiene without knowing it" The 
answer was: " The kindergarten teaches everything." From such a 
beginning instruction in applied biolo^ may go on throng the 
curriculum until the child understands how life comes about in 
Nature. But not until puberty is near is it necessary to b^n in- 
struction in sex organs, self-control, and the moral aspects of sex 
except in cases of masturbation. 

For thc«e who find difficulty^ in teaching sex hygiene we give the 
following scheme. If the words " Sez hygiene " have acquired a 
moaning that they do not rightly possess, if there are objections on 
the part of the public to the subject under this name, let ua call it 
" Applied biology," and let our special teacher be called the biology 
teacher. Her applied biology course may b^in vrith the lowest 
grades. As we have se^i, the child who has passed through tho 
kindergarten class, in his Nature study has taken up sex hygiene 
without knowing it. Let this course expand with every year that he 
passes at school 

For a class of girls to whom the writer has been talking on this 
subject it has been called " The Story of Life," and this story has 
been divided into chapters. The first chapter has been " The Stoiy 
of the Flowers and Seeds." After telling the child how the seeds 
grow to produce new plants, how we must plant them in fertile soil 
and give them plenty of fresh air, sunshine, and water.to make them 
germinate, a single flower may be taken up. A picture is shown in 
which are represented petals, sepal^ stamens, pistil, anthers, and 
pollen grains. Now imfold the story of how every flower has a 
pistil, a long column rising from the centre of the flower, having a 



)vGoO'^lc 



TKB TBAOHINO OF SEX HTOIENE 287 

hollow tube running down into the cavity of the ovary, ot aeed pod. 
In thia the seed-germs are arranged along colunms, and these will 
become the source of the new plants. Next call attention to the 
stamens, with the antliers balanced like tiny powder boxes on the top 
of the slender filaments, ready to open when the pollen is ripe and 
scatter the yellow grains for the fertilization of other flowers. Tell 
the pretty story of how no flower is fertilized by its own pollen, but 
the grains must be carried about by bee and butterfly seeking honey, 
or wafted by the wind to other stalks. Tell how the pollen grains 
sink down trough the tube into the pistil to reach the seed-germs, 
with whidb they become one, each pollen grain and seed-germ form- 
ing a new fertile seed that can produce a new plant. The pistil is 
the mother part of the flower, and the seed container is the ovary. 
The stamens constitute the father part of the flower, and carry the 
pollen or sperm-cells to the seed container. It needs both of these 
to make a perfect seed, so the pollen is carried about until it reaches 
the mother part of a plant, when seed-germ and spenu-cell become 
ona There is nothing obscene in this story, nothing that need offend 
the most fastidious mind. Let va remember that the pages on which 
we write this story in the young child are pure white pages, and 
no shadow of future evil need mar them. 

The second chapter in the " Story of Life " is " The Story of 
the Birds." Every child loves to watch the birds which fly sou^ as 
winter approaches to seek a climate where there are more warmth and 
more food. In spring they begin to think of housekeeping, and fly 
north again, seeking the place to build their homes. The same father 
and mother birds may choose each other for mates during several 
years, and rear several broods of birds. The young mother bird 
looks out for the handsomest, strongest father bird, the best protector 
and neat-builder. Here is an opportunity to teach heredity if we 
vrish, and the necessity of seeking the strongest, healthiest, best 
bread-winner for a mate. So these birds contract to build a house 
together and raise a brood of yoimg birds. They look for sticks and 
straws for the frame-work of the nest, and make a foundation in the 
crotch of a limb. Then they line the nest with soft ravellings and 
feathers for a bed for the eggs. When all is ready the eggs are laid. 
Just as in the flowers it took two organisms to make a fertile seed, 
BO in ^e birds it takes two birds to make a fertile egg. Mother bird 
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carrieB in lier body an ovary, as the flower did, a little bunch of tiny 
egg-genns. Father carries in his body spenu-cella like the pollen. 
When the right time comes father bird gives to mother bird the sperm- 
cells to put with her egg-cella, and the e^s are fertilized and grow 
into perfect little birds. Mother bird must warm her eggs by setting 
on them, covering them with her feathers, giving them the heat of her 
body for three weeks until perfect little birds have grown in the eggs. 
Many children have seen the domestic hen setting on her ^;a, and 
have watched for the little hole in the e^ shell which the mother 
widens imtil the baby chick cornea out. The baby birds are far from 
being able to feed end live alone. They have big round eyes, large 
heads, little bodies, and long legs, and are nearly naked at first 
Father and mother bird must work very hard to get enough food 
to keep them alive, make them grow, and form the little feathers 
which will make the wings strong enough for them to fly. For this 
tbey bring grains, worms, bugs, and many other things and place 
them in the little opcxi mouths. This is just what happens in the 
human family. When the yotmg birds are strong enough to live 
alone they fly out of the nest and go about, b^:inmng again the same 
old story of the fanuly. Many lessons of family affection and con- 
stancy may be drawn from this story. Here much moral teaching 
may be given if the ehild be not too young. 

The lazy father bird who deserts his mate and leaves hmr to feed 
the young alone may be warned against: how unfair it is for him to 
leave the care of the brood to the mother alone. It may be taught how 
the marriage agreement should be so sacred that the father should 
never think of breaking it Chivalry may be inculcated by the 
example of the protecting father bird and the selfish bird warned 
against, who is onwilling to do his share of the work. 

The third chapter of the " Story of Life " is " The Story of tlie 
Kittens." In the spring mother cat, too, thinks of housekeeping. 
She and father cat have earned their living through the winter hy 
catching mice and rats and ridding house and bam of these pests. 
They richly deserve the food and care that their master gives them. 
Now they b^in to think of their new family. Mother cat carries 
in her body an ovary with its ^g-germa, and father cat likewise 
carries the Bperm-cells. When the time comes to raise a family 
father cat gives to mother cat the sperm-ncells to pat with her egg- 
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«ellB, and the tiny e^s are fertilized tiiat will become the little 
kittema Here the child learns the difference between the cat and 
the birds, between mammala and biidB. While the bird warms her 
eggB with her feathers in the neet^ the cat warms the kittens within 
her own body, in e tiny room that is prepared for them, near her 
heart. Following the story as told by Dr. Ira S. Wile, this is a 
room that grows continually until it can grow no longer. Then the 
door of the room opens and the living kittens are laid, just as the 
bird laid her ^gs. Here we have come safely to mammalian life 
with the utems in which the babies grow. You may explain as much 
or as little as you like about these structures. With the class that 
the writer has referred to she asked the girls what they thought the 
story meant One very intelligent girl said, " It means the story 
of how we come.into the world." " What did -your mother say when 
you told her about it ? " " She said it was a very nice way to tell 
about it." 

If you are teaching boys, yon may give them an idea of where 
the sperm-ceUs are carried. With girls this may be left out raitirely. 

The fourth chapter of the " Story of Life," " The Human Sex 
Relations," should be left for the arrival of puberty. Then maternity 
may be explained to girls, with its relation to menstruation. It will 
not now be difScult for the girl to understand the preeence of the 
ovary with its graafian follicles, and the existence of the room that 
grows for the reception of the child. The boy will learn that his 
sperm-cells are not to be wasted or improperly used. The evil 
effects of masturbation may he explained and warned against He 
may be taught that the manifestations of action in his genitals are 
normal ; that they do not constitute a disease that must be treated. 
. Thus he will avoid the lure of the charlatan and fakir. The girl 
may learn the sacredness of her diarge ; that she must he careful of 
her egg-cells, and keep them only for the one who shall be her life 
partner. Both may learn the sacredness of the marriage relation, 
the chivalry and care Hxat are due to the woman, the fairness of the 
father doing his part to support the family, while the mother gives 
her time to bearing and rearing the family. Any child will have more 
love and reepect for his mother when he knows what sacrifices she 
has made for him before his birth. We have early laid a foimdation 
on which at puberty and in adolescence we may build the moral 

Vou n, Ser. 24—18 
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structure which is to dominate life. If we have eetabliflhed perfect 
cou£denoe with the children when they come with queetions about 
life and its origin, we shall find it eaey to answer iheee questions, 
and to explain the problems that meet the developing boj and girL 
Without this biological foundation we have nothing on which to rest 
the superstructure. 

In teaching a class of girls of about fourteen years of age the 
writer found herself at sea without this foundation ; she was obliged 
to give this biological knowledge of life in a few words, a most un- 
satisfactory way of pr^aring the foundation. The snperBtructnie 
she found partly built, and very badly built First, she had to re- 
move the old beliefs in order that the clean new ones might take 
their place. 

To leave all this instruction until high school or collie life, ss 
has been advised by some, is like shuttiug the stable door after the 
horse has been stolen. A olass of girls receiving such instruction just 
before their grammar graduation were shamefaced about asking the 
questions that they longed to have answered. " What do our mothers 
mean when they tell us we shall be ruined if we are not careful t " 
" Can a girl be ruined by another girl ) " " What is a white slave ? " 
They read about white slaves in the papers, but did not tmderstand 
what they read. If our papers must print sudi things, and our 
children must read them, it behooves us to teach them how to inter- 
pret what they read, so that no glamour may lie about white slavery 
and prostitatioiL 

As to when and how we should teach about venereal disease: 
We may teach hy^enic trutlis as soon as we teach the child to wash 
his hflnda. We may teach him that he may take contagious diseases 
of any kind by the use of the common drinking-cup, the common 
towel, and indiscriminate kissing. But we do not need to teach the 
revolting aspects of venereal disease and prostitution at an early 
age. That should come only with adolescence and with the need of 
self-control. Venereal infection among children, althou^ not rare, 
is almost always innocent The author does not believe that we 
should seek to teach these truths through the stage. Sex hygiene, 
venereal cleanlinees, sex morality are not for the stage. Sex plays 
create an interest in the subject that is abnormal and akin to curi- 
osity alona The stage is not the place for such subjects. 
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We are just now going through an epidemic of douhtful plajs, 
tlie very criticiBm of which in the public press arouses a cuiiosit; 
that brings out large audiences. It seemfi most revolting to think 
of yonng people attending these plays together. One would think 
they would blush to ait beside one another through some of the situa- 
tions Uiat are portrayed on the stage. 

Sez novels the author would place in the same cat^ory. Woven 
in with the story of a great love, the romance of the betrayed one is 
liable to excite sympathy and even pity, rather than horror at the 
sin repreeeuted. Works of fiction do not appear to be the best place 
to inculcate sez morality. 

Finally, may we not hope that increased sex knowledge, and in- 
creased self-control taught the boy as well as the girl, and a single 
standard of morali^ preached from childhood up, may in the dim 
future prodooe a race to whom the sexual act may be a sacred one 
not to be used for Belf-gratification but to fulfil a duty ? Kay not 
reproduction become a joy to both husband and wifet May we not 
hope that when woman understands better her obligations and 
opportunities she will less often demand the interruption of pr^ 
nancy for reasons of economy, or to save her figure ? 
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